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Seismicity and Surface 
Deformation of Mauna 
Loa Volcano, Hawaii 

R. W. Decker, R. Y. Koyanagi, J . J . Dvorak, J. P. 
Lockwood, A. T. Okamura, K. M. Yamashita, and W. R. 
Tanigawa 


U.S. Geological Survey. I hnvuiiuu Vuli-jinn 
Oteervaion’, Hawaii National Park, 111 '.Hi? IN 

Changing pat term nf st-piiuiiiiy anil nil 

ddbnnalinn iutikdlv tlwi m.iKin.i is Iil-uih iii|<i t- 
edand stored In a sliallmv ii-u-nnii litufiuh lilt- 
lummii, and that the pr«i(Mil»iliiv nf an cnijniiMi is 
increased. 

Introduction 

Mauna Loa is a 4 l<i ( J-in-high shield viilcnnn 
on the Island of Hawaii. Els lalesi two crup- 
tions occurred on the southwest (lank in IPfiO 
[Merdomld, 195-1] and. mainly wit] tin the 
lummii caldera, in 1975 \Lnrkwixki ri id., 

1976]. The oval summit caldera is 8 by 5 km 
in diameter, with cl ills as much as [Nn m 
high (Figure I). ft is elongate in the direction 
of two principal rift zones that extend north- 
eastward and south west ward I mm the sum- 
mil. These rift zones, which are cum numb 
rents for flank eruptions, form the gemlv 
sloping ridges that give Mauna Loa its Hawai- 
ian name— Long Mountain. 

Flows beheaded by the caldera have been 
radiocarbon dated as young as 51)1) ± 70 
yean, which is there lure ilic maximum age 
for the latest episode of majoi caldera nil- 
lapse on Mauna Loa. The caldera was ILhi lit 
deeper in 18-11 than at present [MmdoHuld. 
1971], but it is now filled to tlic- [Klim wlic-te 
voluminous siinnnit Hows spill mil ln>iii it> 
low soul h cud. 

Increased seismiciiv lic-ncuih Mauna ) .• m 
precedes at least some eillptions | /'nnh. 19-18: 


NORTH PIT 


A'/wwiigi et ol., 1975]. In addition, surface de- 
liirmalion, as expressed by widening or ihe 
caldera, was detected by cleainnic-rlistancc- 
inrasuretiieni It DM) survey lines during the 
year before the 1975 eruption. Built the dis- 
tribution ur earthquake hypoccmers beneath 
Maiitta Loa and the pattern of surface defor- 
mation arc important evidence for interpret- 
ing the presence, size, and depth of shallow 
magma reset voirs beneath Mauna Loa. 

The data presented in this repott come 
Irani the combined efforts of the entire stair 
of the Hawaiian Volcano Observatory front 
1962 to the present. 


Seismicity 
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ntt? Naiinn Lou’s summit caldera. 

» ^ °i n Wesl s ‘ c ^ e °f collapse caldera are 

f»ri UC 1 35 180 ,n high- Lineniinns of 
cralcra . and vents called rift 
ex ! e ‘ ld northeast ward and souih- 
frart Wiln - ^° m l * ,e taklcra. Outer ring 
.i h ur ' lSa zon e of flexure and [aulting 
fa sid CW metcrs Sl, hsiclettce on the caldc- 
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Kiguics 2 through 6 plot the distribution of 
earthquakes in time and space hencaih the 
sununii region of Mauna Loa. The earth- 
quake local ions have been obtained from an 
inctcasiugly sophisticated neiwoik ol seismic 
stations that now number -17 on the Island ol 
Hawaii. To eliminate any bias from the in- 
creased number and better ilistributiim uf 
seismometers, only eiirlliquakes o| niagiiitiide 
cqunl to or larger than 2.0 with horizuiual 
and vertical kication unccnaimics uf less Mian 
2 km ate plotted in Figures 2 to li. The loca- 
tion limit id the piesem scisinnmeiev network 
fur a shallow IU-3 kml carili(|uakc hetic.uh 
the summit of Manna Loa is abcitit niagiiitiide 
0.5. 

figure 2 shows die iiiinulalive mimlier of 
eanliqiiakes ol iiugniliiile equal to in grculci 
lhali 2.0 at iliree difleicm depths (shallow. 
0-5 km; intermeiliaie. 5-18 knr. deep. I8-5H 
kmi lieueadi Matm.i Leu since 19*»‘2. Between 
I9(i2 and I97-). i lie rate ol eseiits in all thii-e 
categories was ,il >■ ml the same — mih 2 lo 8 
earthquakes pel vear within eai h de|idi 
range. Beginning in l'.'7-l. liuwesei. die iitiin- 
l»cr oi iiiic-miediatc-dcpih cat dupiakes puked 
tip sharply and was soon lot lowed bv an even 
larger increase in shallow eanliqiiakes. Din- 
ing late 1974 and eaily 1973, the total n tim- 
ber of micrnenrlliqiiakcs iccnnled bericulh 
Maun. i I .lu 101111110111 * rvcvik'il sescial Iniii- 
ilred pei d.n. 1 11 tense swaiuis ou Hired in 
August ami December 197-1. and again Imm 
Feljruarv through June 1975; the eruption 
began on July 5, 1975. Numerous mi- 
rroeunliqiiakcs uml haniKtnic tremor accom- 
panied diis 20-huiir eruption and cuiiiimic-d 
until July 12. after lavn cmissinit had ceased. 
After dial date, shallow eanliqiiakes dropped 
to a very low rate, but intei mediaiie-deptli 
eanliqiiakes cuntiiiucd at a fairly steady rale 
of 7 in N per year following the eruption. 

The numlicr of deeper earthquakes per year 
was not affected by the eruption. Shallow 
eunhquake.s licgmi lo increase again in mid- 
1980. and their rale has generally continued 
lo increase since then. 

Figure 3 plots earthquake epicenters with 
respect to Ilic summit caldera and rift zones 
of Mauna Loa. The principal pattern of shal- 
low earthquakes (plus-sign symbuls, 5-IO-km 
depth) is a diffuse duster slightly larger in di- 
ameter than the combined caldera and east- 
ern ring Fracture. Even though this shallow 
earthquake zone does not exactly coincide 
with the caldera, the zone is dearly related to 
the summit area of Mauna Loa. The other 
major duster of epicenters (open-square sym- 
bols. 5-lS-ktn depth) is 6 to 7 km west north- 
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Fig. 3. Fotrihquake epicenters in summit aica ol Manila laia from ] a no. us I9B2 
diroiigh May 1983. I'lus signs, shallow (11-3 knit earthquakes: ii|»cn sqii.nvs. itileniK-iliate- 
depili (5-13 kilt) iMiihqiiakes; o|K'ii iliamniuls. deeper (18-20 km) util ill i|iiukcv, open tri- 
augk-s, deepesi (2U-5(I km) eat lilt [Hakes. Si/e id 1-.11 li sitnlml is an iudiialion ol' magiiitiule: 
siiialk-si marks represent eartlit|liakes til magnitude 2.0 to 2.9, and hugest in.it ks represent 
cnilhquakcs of magnitude -l.H 11 1 -1.9. ,\-B. line iifcmss seition in Figure I. Lines extending 
northeast Ward and soiiihwesiwanl btmi 1 1 it.- siiiiiinii i:ihler,i ilciime sin hue 1 1 at lilies along 
till /ones. 
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Article (amt. from /». ,W5) 

wesi or the center of the caldera, at n depth 
of about 5 to 7 bm. A third cluster of earth- 
quake sources (open-triangle symbols, below 
20-km depth), evident only in cross section 
(Figure 4), occurs beneath Manila Loa's sum- 
mit at a depth or about. 40 kin. 

Figure 5 plots the earthquake cpiccnteis on 
Manna Loa during the 18-mnnlti period lie- 
fore the July 1975 empiion, and Figure 6 
[ilms those during the past 18 months (De- 
cember 1981 through May 1983'). The total 
number or earthquakes is lower during the 
past 18 months, anil many of the shallow 
earthquakes arc mure lightly clustered un the 


l 



Fig- 4. Cross sen ion of earthquake Itv- 
IMKcmcrs will i in 2.5 km line A-R in ' 
Figure 3. Symbols same as in Figme 3. 


southwest side of die caldera. The overall 
patterns of seismicity, however, are generally 
similar. 

The shallow earthquakes in ihc summit 
area are interpreted to occur in brittle rucks 
capping a zone or magma storage. The stress- 
es causing these earthquakes apparently arise 
from changes in pressure and volume of the 
magma reservoir as well as from steep ther- 
mal gradients. 

The intermediate-depth earthquakes west 
of the summit may he caused by stresses from 
the wedging effects of shallow dikes emplaced 
along the summit caldera and rift zones. The 
upper parts of Manna Loa must spread hori- 
zontally in a northwestward ur southeastward 
direction to accommodate the cutmilniive 
thickness of dikes in the rift zone. These I- to 
2 -m- thick dikes make up a zone a few kilome- 
ters wide, emplaced over the past 10,000 to 
100,000 years. 

The deeper duster of earthquake hypocen- 
ters, about 40 km beneath die summit, may 
be causal by the opening and dosing of deep 
feeder conduits between the mantle magma 
source and the higher magma-storage reser- 
voirs. The low but continuous rate of these 
deep earthquakes supports an interpretation 
of a fairly steady magma supply into Mauna 
Loa Tram a deep source. This magma is then 
stored in higher level reservoiis and released 
intermittently to the surface to generate 
eruptions. 

The zones with very few nr no earthquake 
h>'|)a centers may be cither zones of low stress 
or zones with low rigidity. The empty zone 
between the shallow and deep dusters of 
earthquake hypoccnteis directly beneath the 
cnldcra (Figure 4) is unlikely to be a zone of 
low nr unchanging stresses. This zone is mure 
probably a region of low rigidity urcupicd, at 
IcasL in part, by magma. 

Ground Deformation 

Leveling lines and EDM-sttrvey lines near 
and across the caldera were started in 1964. 
These monitors showed no significant 
changes until 1974 and 1975, when the 
amuuut of extension of some of the cross cal- 
dera lines amounted to slightly more than 
100 mm. Figure 7 plots the locations of the 
present leveling, tilt, ntici EDM stations on 
Manna Loa, many of which wcie established 
just before nr after the 197ii eruption. Figure 
8 plots the sudden widening of the caldera by 
at least tiflO nun in. 1975; that dilation was ap- 


parently caused by emphu email ni the dike 
that fed the summit eruption of Jitlv 
1975. Alter this erupt inn, extension til the 
cross-calclcrn lines inntiitued at a rate of 
about 200 mm yi“' into 1970 and lias unlim- 
ited since then at rates ni almtit 20 to 50 mm 

The spirit-level tilt measurements are made 
by praise, re|>caia! optical levels on stadia 
rods placed at bench marks ananged in a tri- 
angle with approximately 30- to -W-ni-base 
legs | Ymaashila . 1981 J. This technique has a 
precision ol about IU iniumudiutis. Figure 9 
plots tilt-measurement results with tale 
changes similai to those shown by the KI>M 
data plotted in Figure 8. Rapid outward tilt 
(itiHution) occurred lor 1 year after llu- erup- 
tion, followed by mote moderate, though 
continuous, iiiHation since 1970. 

Figures 10 thinugh 13 show the total level- 
ing, tiit, and EDM changes Irom 1977 to 
1981. Figure 10 compares the ilieorciical up- 
lift fmiti a ptessitre increase at 3.1-kni depth 
[iWogz, 1958] with the observed inflation. Fig- 
ure 1 1 shows the observed extensions across 
the caldera, and the corresponding best -lit 
displacements arc shown as solid vet tors in 
Figure 12. The dashed vectors in Figure 12 
arc those expected from (he theoretical infla- 
tion of the .surface of an clastic hnir-s|xti e 
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Fig. 7. I .ui alii m map of station! for 
shy faie-dclorin.iiiim measurements in 
mi in in it area of Mauiia Loa. 




□ o 



Djd a 









LINE 305 


U10 1871 187! 1873 1871 1875 IB7B IB77'|II7I1^>B78 hflBO 1BBI IBM IBM 

ni jan i(7o oaoa 

TEflR 

Fig. 8. Changes in EDM-survuy lines iu mss xmnmii ami of Manna Loa (Sec Figure i 
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fed the eruption. Persistent extension shut- 1975 indit.iies coniimiing inflation of s" ,nin!l 
region of Manna hut. 


EAST-NEST 



Earthquake epicenters in summit area of Manna Loa from Januarv 1974 
through June 1975. Symbols same as in Figure 3. 
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due to an iticreaw iti pressure 3.2 k.n be- 
neath the apex of itillatum. Figure 13 min - 
narestlic observed tilt rhanges (solid veitots) 
Uh those predicted by the clastic iimde] 
(dashed veclurs). These data alone militate a 
more shallow depth (2.« km) t« the picssure 
jource beneath the apex ol inllation. 

Table 1 lists the various puiaineiers oli- 
lained by inverting the leveling, tilt, and 
EDM data separately, and by simultaneous in- 
version of all the deformation data [Dvorak et 
ol 1983]- The longitude and latitude of the 
apex of inflation are* and y. respectively, 
and z is the depth to the point pressme 
jonrcc beneath the apex of inflation. The vol- 
ume values show for each data source the to- 
tal volume of swelling, which represents the 
minimum volume of increased magma Mor- 
3« at depths of 3 to 4 kin. The hulk ridigily 
and compressibility of the system are mu 
known, and so accurate estimates cannot he 
made of magma-volume changes. The base 
rabies show the amounts of theoretical uplift 
of the reference bench mark needed to make 
(he elastic model best fit the observations. 

Hie sigma values shmv the quality ofht be- 
tween the least-squares model and the obsec- 
rations. 

It it dear from all the (left it mation ltiea- 
nntmems that they fit a simple, elasiic model 
reasonably well and that they define a com- 
mon center of uplift and a surprisingly shal- 
low pressure source. The similarity lietwccn 
the surface-deformation pattern of the sum- 
mit areas of Manna Loa and Kilattea volcanos 
is striking- Qn Kilauea, the pressure source is 
about 3 km deep [Fiske and Kinoshilo, I9l>9; 
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SmntMiH rt nl, 19761, and inflations and defla- 
iimts of the mu limit area create leveling tilt 
and EDM changes with similar patterns in ' 
those measured on Manila Loa. Even though 
the lower zones or the magma chambers bc- 
tiesuh Manila Loa and Kilatiea reach to sever- 
al kilometers depth on the basis or seismic ev- 
idence lA'oymwgi cl al., 1973; Rwu el al., 

1981], the changes in surface deformation on 
both volcanoes indicate that the zone of active 
magma input and removal is quite shallow. 

The major difference between Mauna Loa 
and Kilauea. indicated by die surface-defor- 
matioii changes, is ihe rate of magma input. 

1 able I shows that the recent magma supply 
talc to Mauna Lon causes an average surface- 
volume change of about 4 x 10* yr -1 . 

The actual volume of magma must equal or 
exceed this volume or inflation. During the 
same period, surfncc-volumc changes at the 
summit or Kilauea indicate a magma supply 
ol at least 60 ■< JO 4 ni 3 yr' 1 [Dzuruh and 
Kuyauagi, 1981]. 

The similai ily of the morphology and evo- 
lution of the calderas on Mauna Loa arid Ki- 
lanea, and the recent discovery uf an appar- 
ent caldera on Lnihi, the young submarine 
volcano 50 km south of Kilauea [Malahoff el 
al., 1982], indicate that the filling and col- 
lapse of calderas is a longlasting and common 
mechanism in the growth of Flawaiinu volca- 
nos. This conclusion implies that the magma- 
storage zone grows upward from the oltl sen 
bottom as the volcano gains in elevation. This 
upward growth could lead to the evolution of 
a complex mngnv.i reservoir system whose di- 
ameter is about the saute as that or the calde- 
ra and whose vertical height would extend 
from at least die old sea bottom (5 kin below 
sen level) to 3 km beneath the summit or the 
volcano. The long-term supply of magma 
fmm the upper mantle at depths of about 5U 
km into this more shallow magma-reservoir 
complex would tend to form even deeper 
and wider runts to the total magma-reservoir 
system beneath the caldera. Figure 14 is a 
schematic cross section at true scale of one 
possible model of the magma-reservoir sys- 
tem beneath Mauna Loa. Zone A, the more 
active pan uf the inagina-rcsci voir system, 
slowly inflates between ei options, and inpidly 
deltaic* to supply magma to flank eruptions 
from the rift /mics. Zone 14. which also is a 
region uf magma storage, is l«-ss active titan 
zone A in the sense of less sh.tngc in Murage 
volume over lime. Both zones ate itilerred to 
he ncisvotks of molten intrusions separated 
by screens of hot hut more solid nuk. 

Increased Eruption 
Probability 

Mauna l.n;i last erupted iu julv I*. >75. I hat 
ciMplion was preceded by nil inn ease in both 
shallow and intcnncdiatc-dcpih earthquake*, 
and by extension of EDM-sttrvey lines across 
the caldera (Figures 2 and 8). Since 1980, 
and especially since early 1983, the number 
of .shallow earthquakes beneath Minina Loa 
has been increasing again. Intermediate- 
depth earthquakes have continued at a high- 
er rate during the period from 1978 to the 
present than during 1971 to 1973 but have 
not shown the same pattern of increase as 
they did in 1974. Figure 8 (with the cxccp- 
licni of line G) also shows a recent increase in 
the rate of extension nf EDM-stnvey lines 
across the summit caldera of Mauna Loa. 

The ncar-stirlacc strain from the apparent 
intrusion of magma beneath the summiL re- 
gion or Mauna Loa has recently shown an ac- 
celerating trend on the basis of both seismic 
and ground-sur facc-deformation ri3ta. But 
since the present strength of Mauna Loa is 
not known, no precise forecast of the next 
eruption can be made. However, iTthe pres- 
ent rate of strain continues to increase (and 
we emphasize the ‘’IP 1 ), the probability signifi- 
cantly increases for an eruption or Mauna 
Loa during the next 2 years. 
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Fig. 10. Comparison of best-fit elastic 
deformation model (solid uuve) with ob- 
served elevation changes from leveling 
surveys in summit area of Mauna Lua 
from 1977 to 1981 (sec Figure 7 for loca- 
tions uf leveling bench tnaiki). Reference 
bench mark is the most uoithcrly dot in 
Figure 7. Depth to pressure source be- 
neath summit for this mulct is 3.1 km. 
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Fig. 12. Horizntuul displacement? cal- 
culated from EDM-smvey line-length 
cltttii ges in Figure 10 (solid vectors j in 
cotnpat non with those Irom iicst-lit clastic 
tlcfor million model (ditsltcd vectors). Vec- 
tor stale slimvs displacement amplitudes 
(iu milii meters) front 1977 to 1981. Outer 
uf uplift (apex oi inllation) is surface pro- 
ject ion of ;t buried point suitrce ol pres- 
sure 3.2 km lienealli stun mil of Mauna 
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Fig. II. Changes in line length n( 
LltM-smu-v lines in sununii area ul M.m- 
iia Loa It <1111 1977 m 1981. l’usiiive values 
are extensions tin millimeters), and nega- 
tive values arc contractions (in millime- 
ters). Maximum measured change is UK) 
micros! rain units on line 305 (Figure 7). 
southeast nf the caldera. 


Fig. 13. Measured till vectors (solid) in 
comparison with licst-fu cl;isiic-Hc forma- 
tion-model vestorv (davltedi. Till scale 
slmws vector uiiipliltule.s (in mkioi.iili.ioM 
between 1977 and I'.IHI. Centei uf uplift 
is ncariv identical to tli.it imlepeiuleiiily 
dcteriiiincd in Figure 12, but Iniiicd point 
source of pressure for lilt data alone is 2.6 
kin. 
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Fig. 14. Trite-scale schematic cross seel ion nf proposed magma-reservoir system beneath 
summit of Mauna Loa. Cross section and earthquake hypocenters same as in upper 12 km 
of Figure 4. • 

TABLE I ■ Manna Loa Geodetic Data. 1977—1981 

- v a EDM 

_ ■ Vul- » 

Lonoi- Lati- l ir e ', Daw ' ’ Le ' e '' ^ a Tl,t ' 

Daw iude w km tudeN km *.kin . 10» m ) mm nmt mm unin |i.rad 

Leveling l5fi'M.5' ± 0.2 19*27.5- *0.2 3.1 ± 0.5 17 * 3 M i 24 4 

Till * ISS'SB.a 1 ±,0.6 i9r27.5' ±0,0 2.5 ± 1.2 .8 a; B .27 

EJ3M ' 155*35.1' ±0.7 10*27.2' ±0.4 3.2 ± 1.2 10 ± H 37 25 

All 155 a 35.0' ±0.4 10*27.3' ±0.3 3.0 ±0.8 ?2 ± 0 88 ± BO Ui 40 2tl 30 
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In Congress 


Budget Update 
for NOAA, USGS 


Among the agenda items facing Congress 
ns it reconvenes dm week arc I lie fiscal J984 
budgets for the National Oceanic and Atmo- 
spheric Administration (NOAA), which is 


part of the Department of Commerce, and 
tor (lie U.S. Gcnlncical Survey /I (KflSl u-hii 


tor (lie U.S. Geological Survey (USGS), wliich 
is within the Department or tile Interim. Fis- 
cal year 1984 begins October 1. 1983. As 
Congress rolls up its shirtsleeves and gets 
down to business, Eos presents a status report 
on the two agency budgets, 

Both House and .Senate appropriations 
come i in ccs have finished their work on the 
NOAA budget, which had been targeted by 
President Ronald Reagan for a $799.8 million 
appropriation request (program level of 
$843.2 million) in his proposed fiscal 1984 
budget (Em, Febiuan- 15, 1983. p. (55). The 
House appropriation' for NOAA (H.R. 3134 
iiiul H.R. 3222) is $998.5 million, with a pro* 
gram level of $1 (14 3.9 million. The Senate 
Appropriations Committee set its appropria- 
tion (S. 1721) at $987.8 million, with tt pro- 
gram level of 91 (Ml. U million. 

Appropriations arc the amount of money 
tile government will use from the treasury; 
program levels tvpiesein the actual money 
available. Program levels include nut only a|»- 


pnipriaiions I ruin ilic let lend government, 
but also 5iii)iilemciiub. I'vsif IhmU Crum nr»i. 


but also supplement jIs. residuals from previ- 
ous years, offsets from various funds, etc. 
{Eos, February 9. 1 982, p. 148). 


If the bills go to the floor of their respec- 
tive houses and. air passed, the differ ernes 
between the House and Senate versions of 
the NOAA budget will be ironed out in a 
conference committee. A continuing resolu- 
tion may be necessary, though, to keep 
NOAA running if the appropriations bills are 
not signed into law when the fiscal year be- 
gins- Table I compares the Reagan Adminis- 
tration request for program levels within (be 
operations, research, and facilities (ORF) ac- 
count, NOAA’s largest, with the program lev- 
els from the House and Senate. 

Appropriations for USGS have been passed 
by the Tull House as pari or the Interior De- 
partment budget (H.R. 3363). On July 19, 
the Senate Appropriations Committee sent 
the hill to the full Senate, where it has since 
been under consideration. The Senate is ex- 
pected to continue its consideration of die In- 
terior budget when it reconvenes this week. 

The House set the USGS appropriation at 
$383.5 million and its program level ai 
$407.5 million, while the Senate Appropria- 
tions Committee agreed on an appropriation 
of $364.5 million and a program level of 
$388.5 million. Residual funds from previous 
years for the National Petroleum Reserve in 
Alaska are responsible for the $24 million 
cjilTcrencc between each house's appropria- 
tion and program levels. The differences be- 
tween the House and Semite versions will 
have to he ironed out in a conference com- 
mittee once the Senate passes the hill. Table 2 
compares the Reagan Administration pro- 
posed budget with the House and Senate vei- 
sioua . — BTR 


Seabed Heat 
Transfer 


The Subseahed Disposal Program (SUPt in- 
cludes a set of licat-lr.insler experiments on 
the ocean Hour, planned for lP8(i. The con- 
cept is to uiovide data on the local healing of 
seabed sediment released by buried radioac- 
tive waste materials. The In Situ Heat Trans- 
fer cxpci intent (ISI ITT) involves placing a 
400-W isotopic heat soil tic and related equip- 
ment frame on the seabed at a depth nl ap- 
proximately 6000 in. Data will lie recorded at 
(lie site, some of which will lie transmitted to 
a surface vessel liy acoustic telemetry. The 
entire apparatus will be recovered within I 
year. 

The program is being run as a collabora- 
tive effort among die Smuliu National Labo- 
ratories, Lite University of Washington Ap- 
plied Physics Laboratory, the University of 
Rhode Island Marine Geoincc I unties I .al jura- 
tory, the Woods Hole Oceanographic Institu- 
tion, and the Naval Ocean Research and De- 
velopment Activity. The coinprchensivc 
ISHTE will measure the thermal field, the 
effective thermal conductivity of the sedi- 
ment, pore pressure, radionuclide migration, 
and sediment shear strength and provide 
chemical analysis of pore water and .sediment. 
Nuclear wastes may be stored in the future in 
canisters buried in the ocean floor day sedi- 
ments. and thus the clays must act as a major 
containment barrier for 10* to I0 5 years. The 
following questions are under study: 


• The capacity of the sedimem to transport 
diermal energy away from the canister to 
prevent overhearing 

• The capability of die sediment in securely 
restrain die canister from moving 

• The chemical and miiieralngical changes 
induced by thermally activated reactions 

• Pressure buildup caused by thermal ex- 
pansion of pore water 

•The permeability change or the sediment 
induced by pure- water expansion and 
chemical alteration 

• The radionuclide sorption character Lsi its 
of the sed imen is both in die heated re- 
gion and the cooler legions remote I'liiin 
die canister 

According to a report prepared by C. Mai k 
Perciv-al r.f Snndia Laboratories (SANDSll. 

1 12112, May 1983), “The ililer.iciions are being 
investigated by analytical methods, coinpiiiei 
models, and supporting laboratory experi- 
ments. The overall objectives of the model 
and laboratory studies arc to develop means 
of predicting the long-term rc.s|Huisc ol (he 
waste/sediment system in order to define 
problem areas, piopusc solutions, develop mi 
optimum sysLcm design, and assure 1 that tin- 
design is safe. 

The approach to the model devdnpnic-ni," 
continues Percivai, “is to lorni a physical/ 
niadicmaiicnl/ciiinpuicr description of a proc- 
ess; measure, as well as pnssihlc, associated 
phenomena and properties in the lahoraimy; 
make predictions and run conliniiiug in situ 
experiments; and, finally, modify or iimimvc 
the fundamental knowledge of die process 
and the predictive tools If required. At pres- 
ent, data and models to describe (lie lieal- 
transler, fluid-flow, geochemical, and rndiu- 
nudide-migrarion processes in the seabed 
sediment arc under development." 

The primary objectives of ISHTE are: ( I ) 
to provide data on the effects of heating on 

the response (temperature exclusions, pure 
pressure variations, pore fluid motion, tracer 
panicle transport, thermociiciuical reactions, 
etc.) of in situ sediment for use in verifying 
laboratory experimental approaches and 
computer models; (2) to provide an oppot tu- 
mty to observe any unanticipated phenomena 
which may occur; and (3) to develop and 
demonstrate the technology necessary to per- 
form waste isolation oriented experiments nil 
and in the ocean bed at depths of 6000 m for 
an extended period of lime, obtain large 
quantities or data, and recover the experi- 
meni. r 

Two points must be emphasized for this 
experiment. First. ISHTF. is not a simulation 
of a waste emplacement. No effort has been 
made to scale canister sizes, power, or em- 
placement depths. The experiment is de- 
signed only to provide a body of data to test 
and to verify the accuracy and applicability of 
laboratory experimental approaches and 
computer models. Second. ISHTE is not sole- 
f a heat-transfer experiment. In addition to 
the energy transport data, information will be 
™ ( ' on P°re-fluid response, sediment/ 
seawaierihealer thermochemical reactions, 

and'SL ™ r ■ “ nbi| i l> ’' a,,d lhe lrans P°« 
and sorption of injected tracer species. 

Because of the high temperatures to be 

generated during ISHTE ahd.tjfe need fpr 

rr n Vt u ' ^’-pe'ntea&ility sediments, a 

onstdeiable effort has .been devoted. to selec- 
non of a suitable Site. 0„ e 0 f the controlling 
aspects is that die water pnjssut* must be v 
high enough to prevent boiling and possible 
abnormal thermally Induced volume in- 
creases. 

Several Oceanographic research cruises - 
have been concentrated ip a.region about 


TABLE l. NOAA Fiscal 1984 Budget Status: Operations, Research, and Facilities (ORF). in 

Thousands 


Reagan 

Proposal 


House 
Version 1 


Senate 

Version* 


Ocean and Coastal Programs 

Nonliving marine resources 
Ocean research 
Ocean sc-rvii es 
Sea Grant 

Coastal zone management- ■' 
Mapping, charting, and geodesy 
Subtotal 


Marine Fishery Resource Programs 


1,761 

23,452 

13.237 

9 

6,056 

72.619 

117,125 


45.139 

133,605 


47,089 

143,144 


Atmospheric Programs 

Public warning & forecasting services 
Atmospheric and hydrologic research 
Subtotal 


141,550 


144,292 


Satellite and Environmental Data and 
Information Services 
Satellite services 
Satellite systems 
Data & information systems 
Subtotal 


264.936 

44.5GI 

309,497 


298,581 

49.696 

348,277 


301,959 

51.496 

353,455 


Program Support 

Total, ORF 


73.279 

117.361 

22,313 

212,953 


71.479 

137,361 

22.313 

231,153 


95,353 

827,372 


71,479 

137.361 

22,791 

231,631 


104,851 

959,436 


113,210 

985,732 


Numbers may not total because of rounding " " 

NOAA? n H R r* ram ,eve,s bascd u " House budget appropriations for 

234) ou May 25 and in hY^Vc™ ***** Re l* m ‘ J «- 

NOAA S (S. n |7?l J^repora^by l !i^ C Senare^t!roDria^ SC< ^r ,H Se ?“ l “ t I,dgei a Pl m *P™H«»ns for 

on July 28. * enale A PP ro P r| ations Committee (Committee Report 98-206) 

The House 

S28.4 million. Thu ' S ™.' P"*™" level m 

CZM; the totals for Congress' levels do not! ^ d Coaslal p,t) 8 ra ms includes 


TABLE 2. USGS Fiscal 1984 Budget Status, in Millions 


Activity 


Geologic and Mineral Resource Surveys 
Geologic hazards 
Liind resource surveys 
Mineral resource surveys 
Energy geologic surveys 
Offshore geologic surveys 
Subtotal 


Reagan 
Pi upnsal 


House 

Version 1 


Senate 

Version* 


Water Resources Investigations 
National water dntu systcinsfvtlcral 
program 

National water data system: federal- 
slate cooperative program 
Energy liydmlogy 
Subtotal 


National Mapping Program 

Facilities 

General Administration 
Total, USGS 


M . — — 388.5' 

Numbers may not total because of rounding! “ r 

r «Klu,l f,, n,| s for Nfliioiiiil Pan*,,,, R J rre j ,, A^TnPM) ' “ ** ln ' llion C ' 0m 

arrived ai by die 

July T9. Includes $24 million for NPRA. ^ ,md re P°rtcd to the Senate floor 

aaivitS-yrhich in preSuiyeJn ^ r ° r cartography 

but w« listed' se part i rely l n {he fiscal 1984 Reagan pfonbwT Mapp,n * Program aqivity 

■ 1 • , : 3 : V ^ X 

j>48 v-fv;: ? wr: J. i; 


Climatic 

Changes 


by M.I. Budyko 0977) 

English translator, R. ZoBna 
English translation editor L Lwh 


262 pp • extensive bibliography .$24 


This classic volume discusses lhe 
principal features of modern climate am 
climates of (he past. 

Budyko discusses lhe effects ol 
climatic changes on biological 
processes, including (he evolution ol 
living organisms and examines specific 
alterations in micro as well as macro 
climatic conditions. The aulhor present 
lhe need to develop melhods - and 
offers suggeslions - to modify the 
earlh's climate. Climatic Changes is must 
reading for all (hose interested in climate 
and climatic modification 


Call 

800-424-2488 

462-6903 (local) 


Write 

American Geophysical Union 
2000 Florida Avenue. NW. 
Washington. DC 20009 


AGU members receive 30% discount 
Orders under S50 must be prepad 


accepted 


Geoscientists 


Surveyed 


job at til u ties, and die results will 
liy survey specialists »L the University 01 , 

ratio. AWG hopes that, besides ljell '8- u T 
for designing AWG programs to nieri 
needs of those queried, the survey w« 
vide L-mpluyineuL statistics previously u 


A national roster of AWG members 
professional activities, educational 
ground, and technical specialties will “ 
lished this fall. , 

AWG, a national professional 
encourages the participation of W°ro * ‘ , 

geosciences, promotes their profess' 0 . 
vanccnient, and exchanges technic X. 
fcssional information. Membersh ipf ' 
is open to all who support AWG F® 1 ^ 
AWG has recently initiated 
geted on the community outside 0, '-_i o i r i t il 
membership, ln addition to die 

survey, it is currently working wllJ1 'gjjd . 

Scouts of America to develop a |{#4. 

program to be offered Girl iy jfie 
By 1984, AWG will have. fully. . 
tax-exempt AWG Education Bwjg . 
non-profit public coronation, 

Foundation will provide awa . “fTocoseb 
scholarships to women studying W* 41 / : _■ ■, 
pnrpi 9nwial ^mnhaiis WlU W P*” • ^ 




I8ut> km north ol Hawaii in an area designs 
ed ,is MI‘G-1 iK'iween hit ii tales 30° and 
31*!lll'N and longitiide.s 157 a and Ifi'TU.A 
great deal ol data has been collected on the 
geologii a] aspiri’i o| die region as well as the 
gcotcthuiial and geothemiuil clmracicnuic* 
of the sedimenis to dejithtof over 24 mini" 
die sedimem layer. ISHTK iimld be pei- 
lonned ai siles other ihan the propotol 
MIR ■-! siie. The site criteria listed abwe iuik 
lie met and sidlkieiit uiaici ial charattcri/a- 
lion lmisi tie (onipleled to pmvitle the nrce*- 
sary thermal and iiieeluinic.il propemei lot 
the model c all illations . — IWIlt 


A sin iulogii al survey of men and "° nicn . 
geoseiemisls has been prepared by ihc Assw 
;u ion for Women (lenscienlisis (AWGlinu®- 
juiH tif in widi the University of Color*! 0, 
AWG, whit It will mail die survey quest** 5 
its inemlKTs in (Ktolter. invites mierttw 
inen and wmneu who lire not AWG nieniK” 
to request and iill out die questionnaire: 1 * 
will he available October 1 from Signd Aj 
f»H(i Sotilh Williams SLreet, Denver, CO 
86209, and must lie returned by October » 

jCyy 

Tlie survey will rover both career 
job attitudes, and the results will b f , 


ences. Special emphasis will be P ia ff jie pijp- 
scholarships for women r ?* cn ^ gjf |cyd 


fesslon and women doing grad Up te 


Founded in i 977 by. a smajj ex* ' 

San Francisco Bay area, AWGHaj! . 
panded to a membership .p* .qftie : 

and women across the. Doited 3 • ■ • r 

AWG. program includes mOTtth'f 


meetings which feature techptw P 
dons; career development ieroina 


uons; career uevciupii«»..»» -y- . f irio rluni* , >-- 
sored by cimpters and stressing Pf?: •; - / 



for both students and professionals; work- 
5hopS; and field nips. . .. 

Other services and activities provided by 
a WG include the national, bimonthly newx- 

C,.er and incul ,,cwdcnt rs 
hv the chapters. (Gaea, pronmimed “>r-a." is 
L name or tlw ancient Greek gotldess of 
„rth and is the root of the prefix “gen.".) A 
iob clearinghouse, breakfasts, and bombs at 
national SEG, AAPG and GSA meetings, and 
siudent awards arc also regular AWG auivi- 

lifi. 

For individual or insiituiioiial nieinliersliip 
infomiaiion. the ad dicss of the chaplet near- 
hi you. or a nonmemlKT suliscri)»liori to 
r m write to: Association for Women Geo- 
' scientists, P.O. Bnx lUOfi, Menlo Park, GA 
94025. 

Mobile VLBI 
Transfer 

The National Acronauiirs and Space Ad- 
ministration (NASAt has agreed to transfer 
Mobile Very Long Baseline 1 liter lei omelry 
(VLBI) equipment and operations to the Na- 
tional Oceanic and Atmospheric Adminhir.i- 
lion(NOAA). NOAA will use those iiioixlc 
systems to create and maintain a National 
Cnuial Motion Network (NGMN) and to sup- 
port NASA's Crustal Dynamics Project. Con- 
sjuirg of several fixed VLBI sites amiss the 
Uniteil Si Ales, and 40 to MJ additional sites 
eiiablislietl by mobile VLBI, the NCMN will 
provide a basic terrestrial coordinate svsiem 
throughout the United States that lias been 
referenced to the inertial system defined by 
lhe fixed VLBI stations. While monitoring 
crusial deformation across the United States, 
the NCMN will also establish base Marions in 
lhe National Networks of Geodetic Coniml 
that rill also provide accuracy a itci i;t lor use 
nilh differential and iiitcrferomeirir ( >loh:il 
Positioning System receivers. This NCMN 
hill pin further im pm lance as the bin den ol 
geodetic obsereatioi is shifts increasingly io 
utdbe-based lechniejiies in the future. 

The transfer to NOAA will lake place from 
Jjnuan 1983 in January 1985. tin ring whith 
linicNGAA will provide l rained oper.iiing 
news and NASA will demonstrate the npera- 
ii'jnal status of the systems and ir.msli-i dieii 
ownership to NOAA. Tliivse systems iiulade 
three icpai me inoliilc VI.B1 systems as well tis 
a fixed bast? station. The mobile VI. HI sys- 
tems consist of MV- 1, the original ARILS 9- 
nuliameter antenna system; MV-2. the set - 
wtd ARIES sysiciti with .■ 4-ni-diamelei au- 
lenna; and MV-3. the ORION system with a 
i-m-diameter antenna. The fixed system, 
designated the Mojave Base Station (MBS), 
12-m-diamcter antenna locaied at the 
firiliiies of the Golclstone Deep Space Nel- 
>'wk in wui hern California. 

All ihc mobile systems have been built and 
successfully demonstrated by the Jet Piopul- 
JJ 'Laboratory (.]PL) under com'nici to 
NASA's Crustal Dynamics Projixi. The Pioj- 
7 \i rc . s l ,n,,s ’hle for the refill bislmient 
" which will serve as the base Mat inn 


from which the mobile svsiems will be de- 
plovcd and where they will be maintained be- 
tween observing sessions. 

The agreement calls for the uansrer of 
MBS and MV-3 during January 1984 with 
iransrer of MV-l and MV-2 during Januarv 
1985. Training of a NOAA crew for MV-3 
has already begun at JPL, and a contractor 
irew is also in training at MBS. The Gemletic 
Research and Development Laboiaion- 
branch or the National Gecxleiic Surrey 
tNGS). National Ocean service, NOAA. will 
manage NOAA's mobile VLBI opcraiinn. 

I lie NOAA crew for MV-3 and the ground 
surveying flu many ol the sites is provided bv 
the NGS Operations Branch. 

VLBI measurements provide the greatest 
available accuracies for measuring baselines 
of hundreds or even thousands of kilometers. 
Typical uncertainties of a Tew centimeters will 
permit motions of the earth’s crust along 
fault lines to be measured after repeated vis- 
its tn selected sites over a few years. Gather- 
ing data to understand the relation between 
these subtle motions and earthquakes is a ma- 
jor impetus or die mobile VLBI program. 

MV-l was originally developed as a proof- 
of-concept instrument and consequently is 
noi as highly mobile as subsequent systems. 
Assembling and disassembling its 9-m anten- 
na at a new site takes about 14 days using a 
crew of at least four persons, along with a 
crane and a "cherry picker.” Since 1973, MV- 
i has occupied a dozen sites in California be- 
tween La Jolla and San Francisco, using radio 
observatories in Owens Valley and Goldsionc 
as base stations. Because of (lie rime and ex- 
pense of relocating MV-l, it is expected to 
serve its a semipermanent last* station at Van- 
deuberg Air Force Base tin otigli the 1988 
completion of NASA's C'rustal Dynamics 
Project. 

Much greater mobility was achieved with 
MV-2, whose 4-in amentia system ran be de- 
ployed in a few hours after arriving on site. 
MV-2 lias been used since 198u to occupy ad- 
ditional sites in California and Yuma, Arizo- 
na. MV-3 is the first mobile system designed 
specifically lor the Giustal Dynamics Project. 
Designed and Imili cniirelv by JPL. it is in- 
lended to sen e as a well-doc iinienied siaii- 
daid on which any tuiure mobile VLBI s\n- 
Icm would he Isiseil. MV-3 beg. in gathering 
data in 1982 and has greatly extended die 
range ol iiiiiliile Vl.HI "ficialious. nau'ling 
approximately 1929 I m Irom I’.is.ulcnj to 
Platt evi lie. Colorado, dining June 1983. 

T ypirallv, about 24 horns ui continuous oh- 
servutiuns are desiied at each sue with alv«ui 
1 or 2 days allowed before ■mil after the ob- 
serving scssiuiis leu setuji, checkout, and tear- 
down. Driven bv diesel irjcinrs. each iimbile 
VLBI coti v< iv includes an aiueuna van. tics- 
i milks van. and a sniallc-i imtk. l he miivov. 
driven hv its own clew, can o«vei 5 txi in sun 
km per day. Lath system is scir-uuiiahicd, rc- 
c|iiiring no external power. Currently, obseiv- 
iug campaigns last I to several weeks, with 
MV-2 and MV-3 each occupying alxnil two 
siles per week. 

hath of these systems is equipped with the 
iiow-siiiiulard Mark IN VLBI Data Acquisi- 


tion System featuring computer controlled 
observing, standard S anil X Band leccivcrs 
for ionospheric calibrations, radiometers for 
tropospheric water vapor calibration, anil en- 
vironmentally controlled livdrogeu innsci fre- 
quency standaiils. 

The Crustal Dynamics Project nhsciv.uions 
will cnncenirate in Calilnrnia ami in several 
other sites west i»r Colorado. Kai’ll sui inner, 
MV-2 and MV-3 will be slii|i|H'd to Alaska lor 
project observations there. 

This HfH'i ilea mwj ronlributfd by Gerald L. 
Mailer. Nutiuiiul Geodetic Sums, NOAA, Rmk- 
vdle. A/D 20852 

Geophysicists 

Oliver H. Gish, AGU's oldest and longest- 
standing member, recently celebrated his 
1 00th birthday. A member of the Geomagne- 
tism and PalciimngncMsin section, lie joined 
AGU in 1925. 

Richard E. Hallgreu, has been appointed 
assistant administrator for weather services nl 
the National Oceanic and Atmospheric Ad- 
ministration (NOAA). He will continue to 
serve as Director or NOAA’s National Weath- 
er Service, a position he has held since 1979. 

In his 19 ycats with NOAA Hallgreu helped 
introduce such new lechnnlngy as automatic 
weather stations, advanced tadar systems, 
and coinpiiierizcil niitniiiaiinu ol field opera- 
linns and services. He helped develop World 
Weather Watch, an inlcrnaiioiuil system that 
intergrates weather mniriiniing ami lot wast- 
ing systems, and directed U.S. clTmis in the 
1979 Glulul Weather Experiment that as- 
sessed die prartic.il limits of weal her (oretasi- 
•“g- 

Stephen R. Mosier, lias been appointed as- 
sociate vice president I'm 1 iiilcriiinitm.il alfaiis 
for the Univcisily of Ilniisiiin System. Since 
1981 he has served as direc.un of LLS.- 
Frcncli and U.S. -Belgian roupcralivu pro- 
grams at the National Science Foundation. 
Prim to that lie was director of L'.S.-J.qia- 
nese progiaius at die fotinilariini. 

Texas A&M University lias announced the 
following promotions ol AtiL' meiilheiS'. 

N. L. Carter , from head. Department 
(’•eopliysits, in prolcsscn nl geopltssic s; Cor- 
don P. Eaton, fioiu dean of ilic College of 
Geosciences in provost .uni vice ptexidi-ui lor 
acaileink alfaiis: Mcl Friedman. Irom .i>so- 
ikite ami iiilerini de.in to dean >>1 die C'ollege 
nl tieonieiiccs; Charles Af. Gilbert , Irom pt«*- 
Icssor of geology. YPI. to head. Department 
ol Genlogc. Uollege of Geosciences: Earl 
Hopkins. Irom professor ol geophysics, geog- 
raphy, geology, and petroleum engineering 
tn bead. Dep.it nnriil r, l Geophysics: William 
J. M err ell. Irom assist. ml department head. 
Department of Oi cam 'graphs . to associate 
dean Im rcscaich and programs. College of 
Geosciences. 

Barney P. Popkii i has joined die NUS L-or- 
pnraliim as manager of hydro geologic serv- 
ices. He will manage a team responsible fur 
developing, managing, and implementing 
waste-management and water-resources pro- 
jects (lirougliuin ihc U.S. 


Maurice Curing Series 
Volume 4: 


An International Review 


w J David UU. Simpson 
I M Pout O. flkhords 

' During the past 5 years 
exciting new evidence on the 
occurrence of prehistoric 
earthQUBkes has come from 
geologic studies of fault zones. 
JfS^partlcuiBriy trenching and the dating 
of offset geologic units. 
P OnB ol the goals of the Third Ewing 
Symposium reported in this volume was to 
obtain' an overview ol large earthquakes of 
several countries. Case histories of recant 
major events In China, Japan, Mexico, the 
U S.S.R. and the U SA are included. 
Renewed optimism about earthquake 
prediction generated al the symposium Is 
documented in this volume. 

700 pp. ■ hardbound • 5 IB. 00 

30% member d acouni 'HM 1 

Orders under $50.00 mini be prepaid, 

Bmsrkon Q>ophyskol Union . — 

2000 Ftorkto Rvanua. N.UJ. | 1 
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Gerald J. Wnsserburg has Inrcn ap|xiililcd in 
the newly created John D. MarAriliur « hail 
.it the Gulifomia hisiiiiue nl E’c« himlogv. 

The SI -2 million giant a wan led in Calm Ii hv 
rite Mac Arthur K< mm bn inn aHmved die uni- 
veidty picsiririii to ilmnsi 1 the field, the le- 
cipieui. and die rim at ion nl die i bail. Was- 
wrlnirg. a gen|ilivsicist best known fur hU 
work oil a tin oi mingy Ini die fnmiulfou ol 
i lie suhil system, whs involved in the Apollo 
program .mil has sjieiiali/ed in du* anahves 
nl intei planet ar\ dust, meienrites. iin«in 
roc ks. .mil tei lest tiul maii-rials. The new ,ip- 
liuiiiiinem will rii.ihk- W.isverlnug in nuiim- 
tie lcseanli on the applications «it dieiiinalv- 
nainU inctliods to gculngk ss stems. 


In Mfiiinrifun 

The folluwing AGU members are icsemly 
deceased: 

Harry Larson, 88; a iiiiinlu-i of the lhdml 
ngi be* lion, lie jnuierl AGl" in 1917 

Elton V. McCollum, 79. died Mas l.“*. 1 98 8. 
A meinbei nf die Geodesy Section, lie joined 
AGU in 1949. 

Af. iVf. Newman, 74: a member nf the C «eo- 
magneiisni and Falenmagtieiisin Si-ciiuii. lie 
had I reen an AGL 1 member suite 1 9.79. 

Milton E. Schmidt, 74: a mcnihei of die 
Hsdrolngv Section, joined AGU in 1942. 




Nor Any Drop To Drink 

Ashworth, Summit Books, New 
27 - Pp-. 1982. $17.95 hard- 
^ 56 95 softlKJii.nl. 

Rn ‘ if Md by Jay H, Lehr 

In A or A » v Diop To Drink author William 
the li!i i P^ s 311 exceptional grasp of 
cr rath r ° i * C c ^ c * c ^ ol " one lI ’uined as a wril- 
renurt ui n as an ean * 1 scientist. Especially 
j.. ' a “ e a pnpulai book is the no-non- 

(n j !co n ?‘ in ” er >n which he handles popular 
Auihr^ 6 ^ 11 C, - ns a ^ oul nndei gronnd water, 
rejfiftl* imi,ar k°°ks generally mollify 
fallacious, mysterious be- 
KU ., ri . ccmin 8 g r c> un d water flow. Ashworth 
hv fnnf k aUendon widi the proverbial two- 
b.hrtrL. i fCCn dle c > es b V declaring such 
'lirin hogwasli. He describes 

afcura,p ndWater ^ em in an exceptionally 

which tS? US ’ n - g , precise anaI °8 ieS 

To su IICR ^'. oni 115 literary skill, 
hater ni 3 L? rt * ds ass essment oF the nation’s 
s Peaa&p°u n,S ’ ^bworth draws on a re- 
ini Brnuik n ° W i cd , 8e of population migration 
‘femand u a - nd 1 ,eir e ^ ects 0,1 water supply 
e nvironm^ le 'f c ^ uall >' talented in balancing 

The amt?* 3 COncerns w ‘ dl economic needs, 
his dear r F ,s .“* so lo be complimented for 
the Sla . ^ogriiion of the water problems of 
stud., | 7 Z °b a - i -| e has dqne an inten- 
i l | manv ... l ^ erilral Arizona project and 
Pnjjeri Lu u nesses - He points out that the , 
''Her divnr ■ ll,e least cost -efficient i 

tinces ih* M °. n * ln na tional history and ad- 
dueTT n {hM il ma >’ nevcr he conir 

°Tits defidc^cj^ Sowing recognition; 

"tinh exD]!f" g ^ 2Qna, s pi obleins, Ash- ,. : 
^ptiaiio.. Hi* 1 : P rev *ously poor water, ap- 
■ <o n t ‘ i ^ is ^ niM y to blame for the ■- 
lhai state auS 181 has faffed 'the histofy of 
*°na'forai | j , sa l 1Je time hfl applauds-A'ri- 1 ; 
• ■. : 8 'ttsi wriring the most conipre 1 -: 

’ '■ ’ . ii ' •• > 


hensive water niiinagenicui scheme to reach 
any state legislature in recent decades. In 
fact, he holds Tucson, Az., to be tlie most 
conservationiilly aware city in America today. 
Tucson, lie says, lias made tremendous 
strides by changing its habits without altering 
the overall quality of life as affected by water 

needs. , . . c . . 

Ash worrit moves from the prairies or Ari- 
zona lo the populated east, where he shows 
equal acumen for the intricacies of the water 
supply system of New York City, which gath- 
ers water from watersheds as far as 240 km 
away to satisfy the tliiist of its citizens. The 
reader is taught dim water diversion is not 
the program of the west alone. In fact. Ash- 
worth tells ns, The rearrangement at drain- 
age patterns is nearly total: sometimes it 
seems as though no drop of rain can fall any- 
where in the country without being waylaid, 
bound, gagged, shipped off. and spewed out 
of a faucet several counties away from its 
original destination.’* . 

Ashworth's prime example of water diver- 
sion is the state of California, whose aque- 
ducts twist and wind to feed the ,ncred.b|e 
overdraft that is the result of the crowded cit- 
ies and agricultural devtlopmeni or southen, 
California. He quotes Wayne Linn, a Califor 
nia limnologist: -Everytime wehaveto ma- 
nipulate the water, it’s a monument te rrains 
inability to manage u right in the firsl I PJ«* ■ 

But Asliworili recognizes that lltere will be 
fio way ot|l of this dark- thnnel as l™g • 
there ore sq many narrowly oriented 
utilities whosci sole job- is to pt-ovirie pos er 

fYinsideration for environmental cpnse- v 
nuences of their actions. And so they cofinii- 
uc to talk! or diverting, the hCuMun westjvprd. 


valley ol' tlie Rio Grande. They talk of pipe- 
lines in the Adi runt lacks of New York and nf 
convening Long Island Sound into a fresh- 
water lake. And when they really get wound 
up. they still talk about the North American 
Water and Power Alliance (NAWAPA) 
scheme for picking up the North American 
continent by the north pole and making all of 
its northern rivers run backward. 

We must still fear this terrible NAWAPA 
project, especially since Congressman James 
C. Wright, Jr. (D-Tex.). now more than ever 
a power in the U.S. House of Representa- 
tives, wrote a 1964 book entitled The Cowing 
Water Famine in which he supported rite folly 
or NAWAPA. We must never relax Our vigil. 
Ashworth tells us, as there will always be peo- 
ple w ho are willing to promote such absurdi- 
ties. It is probable iliai no author has ever 
more fully recognized or explained the liabil- 
ities of our nation’s surface water diversions 
than William Ashworth. 

Ashworth Is equally astute when it comes tn 
problems or ground water overdraft. He of- 
fers the reader some well-drawn maps tie- 
scribing dm nation's major groundwater re- 
sources and indicates the relatively. small per- 
centage of our land* that suffer seriutw 
overdraft. As frith everyoiic ivlio writes on 
this subject, Itoweyer, he focuses the most at- 
tention on the famous Ogalnia Aquifer whost 
efforts to gain- public sympathy have' been as- . 
lonishingly successful, benefiting pcdple who 
have practiced water ineRidepcy at ijs worst. 

Ashworth also clearly analyzes the prob- 
lems pfwuer desallnnlion and skillfully He- 
scribcs llK; various waya in which nn? can • 
min stiliwaier into Freshwater: In each ense 
he cites the. vast ariiount of encrgj' required 
to make lhe rarely practical’ transit ton. In •. ■ 

sum.i havc nothing but the very best to say 
of Ashworth's accurate, sober, and. edit calion- 
,'hI recounting Of the wants oF, dtls : nation. s wa- 
ter supply «nil! w^tef management failures. : 1 • ’ 
1 cannot j,c »s.sanj?uiue nhouL his pereep- 

: K Books ttoiii.'. on p: 5 5(H 


> ( NEW TITLES 

FROM AGU 

Geologic Map of the Rio Grande Rift 
and South aaatern Colorado Plateau, 
New Mexico and Arizona <1983), 

W.S. Baldridge. Y. Bartov, and A. Kron. 
Full 11 -color map. 2-sfded. 91 cm x 11? 
cm, referenced and annotated. $13 Hal. 
$9 members. (These are pre-publication 
prices, valid until September 30, 19B3.} 

The Scientist and Engineer In Court 
(1983), M.D. Bradley. Illustrations, 
softbound, 114 pp. $14 

Groundwater Hydraulics (In press) 

J.S. Rosenshain and Q.D. Bennett (eds.). 
Illustrations, softbound, approximately 
280 pp. 

Geodynamlaa of the Eastern Pacific 
Region, Caribbean and Scotia Arcs 
(1983), R. Cabrd, S. J., (ad.). Illustrations, 
hardbound, 176 pp. S24 

Profiles of Orogenlc Belts (1983), 

F.M. Dela'ny and N. Rast (eds.). Illustra- 
tions, color prates, map. hardbound, 

320 pp. $38 

Geodynamics of the Western Padfla- 
Indorieslen Region (In press), T: Hilde 
and S. Uyecfa (eds.). Illustrations, color 
plate, hardbound, approximately 466 pp. 

■TO ORDER THESE NEW TITLES: 
CALL: ,600-424-2488 : . 

.. 462-6903 (local) 

VtfRlTE:. American Geophysical Untori 
; : 2 oqo Florida Ave.. nw 
WaHhlrigton, DC2DCKffl' . 

; Membata receive 30% dacdunt 
' Orders under $50 rnuat be prepaid 
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Books (coni, from f>. 5 ,/yi 


lion of ils water quality problems. On this 
subject lie follows ihc lead «if many others 
who place undue emphasis on doom. Mis 
overall effort to develop projections for (he 
future of groundwater pollution is perhaps 
the weakest point of the bunk: it lacks ade- 
quate detail and draws generally unsiip|Hm- 
ablc conclusions. On ilic subject or acid rain, 
which he has obviously studied in great detail 
and describes well, he also chooses to cast ex- 
cessive gloom. A sentence in point is, 'To 
pollute the rain, therefore, is to cum mil the 
ultimate act of pollution. If the rain is dirty, 
all waters are dirty. As nn act of vandalism of 
the nation's water supply, dumping Hldi into 


the rain could not possibly have any peer." 
This is an overstatement, making acid rain 


This is an overstatement, making acid rain 
out to be somewhat more the villian than the 
scientific community is willing to accept. 

Tu his credit., while haranguing U.S. indus- 
try for its waLer pollution crimes, he cleverly 
puts the lie to the concept that it is out inces- 
sant profit motive that creates the problem. 
He dries this by shifting the focus to Russia, 
supposedly a noupiofit country, which litis 
managed in a few’ short decades to turn Sibe- 
ria's mile deep, 3U0 mile long Like Uiiikal 
into a virtual dead sea. 

Ashworth docs exhibit a reasonable knowl- 
edge of nu r hazardous waste disposal pinb- 
Eems and dcscrilws advances iIihi have been 
made in recent yeais in legislation and regu- 
lation to limit the mistakes of tlu- past. He 
[mints mil ihai new regulations that have 
IP call) reduced legal disposal sites may he in- 
creasing the dangerous illegal disposal of 
waste. 1 1 is review of hazuidous waste polit- 
ic ms is tin acceptable summary fur the lay 
tender though taken largely from anecdotal 
newspaper accounts. It docs mil, however, of- 
fer the scholar]) detail contained in another 
new book cm the subject. Hazardous ll'ns/rs in 
Amenta, recently published by die Sierra 
Chili. Asli worth fails considerably in his at- 
tempt to tie hazardous waste disposal to well 
closings and the scan scenario this offers fm 
the inline. 

finally, the Ivmk is too often (taught with 
melodrama, which clouds objective, scientific 
narrative and damages an otherwise excellent 
text. 


The merits of Nor Any Drop To Drink's first 
2UQ pages arc considerable— usually provid- 
ing well supported, well presented, and very 
educational material. Less cm be said fur the 
filial 50 pages uf the text where the author 
tries tu tic together all the information lie has 
presented into a variety of sociological theo- 
ries. He summarizes the doomsaying aspects 
of his book poorly in a brief chapter called 
Losing Control and then follows it with some 
rather sophomoric instructions to the readers 
to put plastic jugs in their commodes and aim 
Lhcir lawn sprinklers to hit die grass instead 
of the sidewalks. 

Thus the book ends with a whimper in- 
stead of a bang. It is a shame that the author 
took great pains to educate himself in all as- 
pects of water supply and delivery buL did 
not manage to obtain a grasp of the kinds of 
water management techniques that could 
have been articulately described in the book's 
summary. Still, I strongly recommend the 
book to readers desiring a brief, reasonably 
accurate snapshot of the nation’s water sup- 
ply picture as it comes from the camera to- 
day. 


Jay H. Lehr is exetuiiiv directm of the National 
Well Water Association, 500 West Wilson Bridge 
Road. Worthington, OH dJ085. 


Random Fields: Analysis 
and Synthesis 


E. Vanniarckc. MIT Press, Cambridge, Mass., 
xiv + 382 pp.. 8*15. 


Reviewed by David J. Thomson 


Random Fields is a book which I found both 
technically interesting nnd a pleasure to read. 
The problems considered are those uf de- 
scribing multidimensional stochastic data (as 
opposed to uiiidinicnsiniial, c.g., mull i variate, 
lime series data). 

The presentation » clear and die book 
should lie useful to almost mivunc who uses 
random processes to solve problems in engi- 
neering or science. The am hoi's approach is 
informal and. while not careless, is not in- 
tended for mathematical purists. For exam- 


ple, the index contains six references in limit- 
ed resolution of ineasutcineiils hi it iioiii- In 
measure theory. 

The areas covered relict I the author's in- 
terest and expertise. I was jwr lieu tally im- 
pressed by Lhe introduction: 1 lie emphasis 
on utility and (lie imporiniiec ol local avei- 
ages is reminiscent of Slepian's classic paper 
"On Bandwidth'' (Proceedings of the l ELF., tt-l. 
292-300. 1970); it is also refreshing tu read a 
work on stochastic processes where the au- 
thor emphasizes that microscopic variations 
may be of nu practical interest to lhe problem 
at hand I 

Both chapter 2, which provides general 
background on random fields, anil chapter 3, 
which summarizes second order theory, arc- 
well written. Chapter ■!, "Spectral l’ara meters. 
Level Excursions and Extremes," is an unusu- 
ally dear and orderly treatment of these 
topics, although, for example, Rniual's couti i- 
bution (Beil System Technical Journal, -17, 
2239-2258, 1908) 10 this area is not tie- 
scribed. Chapters 5-7 covei one-, two-, and 
multidimensional local average processes. In 
these the emphasis is again on descriptive sta- 
tistics such as level crossing rates and ex- 
tremes parameterized by covariance and 
spectral functions. A number of ini cresting 
constraints imposed on the spectra by die 
multidimeiisionalily are described; however, 
the omission of the Palcy-Wiencr conditions 
is iinfoi-tninue. The section of chapter 8 on 
parameter estimation is dated and is perhaps 
the least satisfactory part of the book. 

While the chapters present a continuity ol 
thought, the book is well indexed and, Tor 
the most part, can be read in sections. The 
book contains no end-of-chapler problems 
and so is better suited for study at the post- 
graduate level than as classroom tcxi. Also, 
there are no "extended" examples, so those 
seeking simple solutions to complex problems 
may be disappointed. There is, on die oilier 
hand, much whicli will guide one toward a 
useful solution. Compensating for the lack of 
“extended" examples arc many “liny" exam- 
ples and continued emphasis on describing 
the mathematics in physical terms. 


New Publications 


hems listed in New Publication, can be* 
deird riimilv Iron, the publisher; they! 
not available through AC.U. 


Exploration Seismology , vol. I, History, 


rtiid Data Acquisition, R. E. Sheriff andLp 
(•elclnrt, Cambridge University Press, K (lr 
' ork, xit + 253 pp., 1983, $44.95, 


From Rift to Drift: Iowa's Sion in Slone \ r 
True go , Iowa State University Pre« « + 
152 pp.. 1 983,$ 1. 1.95. 

(irotletic Monitoring „j Tectonic Defomatm-U 
nwd a Strategy, Panel on Crustal Mottmax 
Measurements, Committee on Geoderf 


Commit icc on Seismology, Assembly of 
Mathematical and Physical Sciences, fa. 


David J. Thomson is unih Bell Laboi atones, 
Whippany, NJ 079SI. 


tional Roseau h Council, National AcadL 
Press, Washington, I). C., x 4- 1Q9 po. 
1981. 

Introduction to Plasma Them, D. R. Nichols®, 
John Wiley, New York, xii + 292 pa 
1983, $29.95. 

Polamgrapliic Oxygen Sensors: Aquatic and 
ifdogiral Applications, E. (inaiger and H 
Fnrsincr (Eds.), Springer- Verbs, New 
York, viii + 370 pp., 1983. 

Proceedings uf the Seventh Symposium on Am- 
tic Meteorites, vol. 25, Mem. of Nat. Instil, sj 
Polar Res. Spec. Issue, T. Nagata (Ed ), fa- 
milial Institute of Polar Research, Tokyo, h 
+ 343 pp., 1982. 

Seafloor Refeteuccd Positioning: Needs arid Op- 
portunities, Panel on Ocean Bottom Posi- 
tioning, Committee 011 Geodesy, Comma, 
simi on Physical Sciences, Mathematics, and 
Rose u mes. National Research Council, fa 
linital Academy Press, Washington, D.C. 
viii + 53 pp., 1983. 

Short 1‘niml Chinn tit Variations, vols. I and!. 
J. Numiii.s. University of California, Sin 
Hiegn. California, v + 393 pp., 1985. 
313.50. 

Weathn in Youi Life, 1.. J. Hatiau, W. H. Frtf 
man. S,in 1-TauuM.n, \ + 239 |»p.. 1983. 

S 19.95 (hardbound}, SI (1.95 (paper). 



RATES PER LINE 


Positions Wanted: fu«i m«i-i ii< >n Si. 7'. .uhlnioii- 
al insertions 5l.aU. 

Positions Available, Services, Supplies, Courses, 
and Announcements: loss iiiscrlinn atl- 
■liliunal inscriMins S‘J.7 j. 

Student Opportunities: lirsi insert iuii lice, uddi- 
iiun.il iiixcriiun* S 1 .50. 


1 here arc no discciunis or cniiinikviuns on 
classified ads. Ain Opr snlc di.n is unc publish- 
er's choice is charged fur dc general advertising 
rates. £o« is published weekly <m 'I uesdai. Ads 
mini be received in writing rm Monday. I Keel 
prior tu die dale of public at i<jn. 

Replies in ads wiili box iiiinibers should lie 
addressed iu Box — Amerkau Gciiphysiv.il 
Union. 2CKH1 Florida Avenue. N.W.. Washing- 
oin. n. c. aidoa 

fur further infuriiidihin, call toll lux XtKI- 
4SJ4-248K or. in lhe Washington. I». C., area. 
4fi2-QUH3 


Postdoctoral Research Associate Positions/Johns 
Hopkins University. Bisiikiiis are available lor 
studies «il iilauei.iiv magiicnuidn-rr.. and |oi stud. 
IPS of earth magnciqspheric and auroral physics, su 
well as in a newly initiated program in solar physics. 
Selected uandida lea will participate in the analysis 
and inierureiaiirm of dais obtained from deep 
space probes (Voyager), or particle field, and solar 
or atmospheric cmiisinns data (ruin earth orbiting 
spacecraft. Positions arc one vc.ir, renewable upper- 
in nines with flexible starting elates. Contact: Net! 
Anil, Dcpan men l LER-32UE The Johns Hopkins 

tJmvmirv Annlicl nt,,.,:,, I i 


Professor of Marine Geophysics Teclonica/Slan- 
ford University. The Ivpmiineni of Ceopliv-ii t. 
-Stanlord University, is seel mu i. uni id. ties Em ,i rm- 
lire irock pusiiinn in die lnn,ul aica ul nun ine am- 
nhvTur* .nwl ipriiTnirt. W«. .. .. : f 1 . 


Earth Sciences 


: — . — i ' — ■■■ "ixn in iimi iih' uru- 

phvsics and tectonics. We seek a creative vk-niN 
will i experience in gallieriliK. biUTjiminu. and vyn- 
l lie siring inanuc geophysical data and whose u-.‘ 

(P:UTM ml nr ml r rnuiiv . I ■ 


search imercils cover ilepusiiinnal. igiiciiiis. and tei • 
ionic processes cm occanu plates nnd cnntinrmal 
margins. Impniics me invited Iroin inaiine um- 

phviitisis with demonstrated scientific ictoid 

of the above aauccis of niariite gi-ui.hvsks c.t u- 

ic*. wlin have tic an jliiltiv in develop 

new ideas and research dimikms. and m guide and 
Icacli graduate and under giadiwii: Mim kills. In . on- 

siclennji this appointment we are interested 

nimng interact s with ungning rcseaiih ininiiis in 

marine geology, plate iixImiRs, lMlenninuiielisiii, 
seismnluey mid regional giulngy j| Siaiilxid. Our 
new faculty member will fie cxpuled m develop 
strong rcseurcli pjogram iiivulvini Innli uuvi-tii- 
nicni and iuduslriiil jKiriliipailun. 

Salary and tank will lie tiiiiiiiiriisiii.ue with cxih- 
nencc mid Ihu-kginiind. Ileuse submit a i rsiniie, .i 
Uncr desert piniii iff Uuching and u-v-.uili inten-Ms 
anil references in: 

Hr. Amos Nur 
Ucourinieiil of Cfcmuhniu 
■121 Miicliell lliiildiiig 
Siiuifiml Univeisiiv 
e. r ... .fcanhn*]. GA 94305 
ilanronl University Is an ei[iiiil iippuriiiiiiiy em- 
ployer, and encourages the application ul iiu.ililed 
women and miiiornics. ' 


...... — — — . -• - - “ ■ Mv JUMH3 no iKins 

University Applied rhvstcs Lalwramn, [ohns Hop. 
kins Road. Laurel. Maryland 20707. ' 


An Equal Opportunity Employer M/K. 


F^cnllv Position Availabli^Masiachuictts Institute 
or Tecnnoloav. The DeD.-ir!nu-iii ( ,f i.'-,ni, ...... 


* , inamuie 

or Technology. The Depart mem uf Earth. Annn- 
splicnc, a'idl^aiietary Sciences at M.l.T. is seeking 
lo III a faculiy pusiiinn in scisinalogy. ApijJicniiLs 
should preferably luvc an imercsi and ability in 
Iheurcllcal icisiiuilogy, and would be cxpccie'rl in su- 


lH»Srni)N«) AVAILABLE 


Rensselaer Polytechnic Insiiiute/A Tenure-Track 
Faculty Position and ■ Posi-Doctoral Research Po- 
on ’ , T h f Ucpurtinem of Cieubwy uf Rensselaer 
liNMcclinir Insiiniir i< .... 


r, a : r — MiAinvt ui RcnsH'iarr 

tins in linic Instinuc u seeking appficanis lor two 
openings, a len in e-track facults position and a ixm- 
dncioral research pi nil inn. 


The FjcdIL) jpusiiiun available in Scpicinlier I9K-I 
requires n PIi.D. or cquivaleiu degree. The area nf 
speciHbiniLon within die genscicnces is upon. Panic- 
iil-irh impoitani is the aupljr .nil's interest in re- 

KP.lrrn anrl m.irliinn k..ek. ■ 


O/ X AllVLIVl i in )u- 

peruse graduate siudcnts and icacli courses at lhe 
undei graduate and graduate level as well as cun- 
duel research m ihai Held. Rank is open and de- 
pends upon qualifications. 

Applicants should send their vitae, list or publica- 
tions. and a siatemem of research and leaching in- 
terests. no laicr ihan l November [ 9 H 3 m: 

Prof. IV. F. Brace. Clian nun 
ueparimcni or Eaith. Atmospheric, and Planetary 
Sciences 
54-918. M.l.T. 

Cambridge. MA 02 139 

M.l.T. is an Equal Oppnrtuiiiiy/Afrn , native Ac- 
tion Employer. 


Thu Liunniit-Duhiiriy Geological 
Olisnrvulnry of Columbio Univer- 
sily i n v lias ecinnlisls interesleii in 
tiny fiohl of I lie aurlli sciences to 

up ply for I tin following fellow- 
ships: Two poslilocloral fellow- 
ships, ouch tiwurriotl foro period 
of onii yunr (oxlaiidoble to two 
yours in special hiHhinces] begin- 
ning In Suplumbur, 10B4 with a 
kII| mud of $25,000 per annum. 


• - I- 3 iniiTOi in rt 1 - 

xCiircti and ic.ichmc sil hciili ihc uinlcrirradfiiiic ;nii| 
graduate kncls (M.S. ami Ph.D.j with capahiliiv i<> 
n V fal,lC r “c-anli in the c|iianliiaiive scienevs. 


n > . «.iences. 

rrek-rcnce will lie given to individuals viiili research 
experience lieyimri the PU.1J.; ihe level „| the ap- 
pi 1 1 ii t me hi n open. r 

I hc piHidiiLinral |x>vititin is available beicintiiiiv 
j.iiiii.uv I US 4 in do nwcsirrli in ihc lit-M uf lissiun 
I rack analysts applied in studies ul sc-dimcinaiT Ui- 
siiii. Ajipln.mis in mi W kiinwledgealilc and ci|H.ri- 
ented in fivsum trark anahsis. 1 


... ......... n kiiiiinan, 

tlm present ilcfiartnu-iii is pan ul a tiiuclern. 
leiluirirngirallv-onenicil univeisiiv, and consisis nf 
seven meniU-rs vv-luisv cullec live vxiicrcisc cuciuii- 
5 | Tlir , l 11 r j 11 8 0,, 5"K> ■ genjilnwit s, Rcmlicniisin. 
Rl l, -j:| l n, A , ) l i ,u,hl . ia * S«»lo)!J.«nd etc ili iid- 
cal ntuck-lliig. 1 he Rl'l ruviiuiiineiil provides ample 
oppuniinllii-s fur (tclil ami lalMir.ilnrv cxiierimcnial 
research in gcutiigy. as uell m lur intercludnlin.irv 

ncV.lSrL,U^ ,,,,Sl,> ‘ mail.cmaiks. 

cure rU * M ^WUsviing and cniii]iuk-r sci- 

„ A ryiuuie aud (he names uf ihree ix.-isnu.i wlm 
wiuikl lie willing III iii'ivulc lellers ul re-let vine 

Ti'! 'j lfui ' jll ‘ - s - Miller, Chairman, l)r- 

KfiKVPSBi RnM,ri " r ],olvlwh>,u 



THE UNIVERSITY OF SHEFFIELD 
DEPARTMENT OF APPLIED AND 
COMPUTATIONAL MATHEMATICS 

RESEARCH ASSISTANT FOR 
COMPUTATIONAL ANALYSIS 
OF EISCAT HIGH-LATITUDE 
RADAR DATA 


ml 


i Mu, , iHismun siariinu Full 

Ifl84.jin>iubly at the Assistant Prufeia)r level. The 
ll T e ■ 4 , Ph - u - imen-st in «ratig- 
“P*J> l^dh'KnU") iasins, lectunics and scdiniclj- 


",T imcrtst in Biratig- 

icciunics and sediniem 

inuun, and seduncman pcimkigv. ami will be ex- 
L «„ , S tari1 J UM rCKaRh and io leach graclimie 
■nd undergraduate cnttrws In these fields. Please 
auhinu rcsinrte. academir reenrds. ami ilirec Iciicn 


panmem ofRwloKr Md'ccophiiio, IM SlhW. 




Applications are invited for the above 
SERC-supported post for the analysis 
and interpretation of EISCAT radar data 
on lhe high-latitude Ionosphere and 
magnetosphere. The work will require 
examination of the radar spectra ob- 
tained from EISCAT experiments and 
development of computer programs to 
analyse the spectra. Visits to the EISCAT 
sites in northern Scandinavia may be 
required. Candidates should hold a 
PhC) {or equivalent qualification) in ap- 
plied mathematics or physics. Tenable 
for 3 years. Initial salary £7,190-£7,630 a 
year on Range IA. Applications, includ- 
ing curriculum vitae and naming 2 ref- 
erees, should be sent as soon as possi- 
ble to Dr. R, ) f Moffett, Department of 1 
Applied and Computational Mathemat- 
ics, the University, Sheffield S10 2TN, 
United Kingdom. Quote ref: RB94/HZ. 


Tenure-Track Faculiy Posltlon-Gcophyalcg/Ncw 

mcmh° S '1 te Un i lV ? rai * ) ;;. Wc arc ^'"K * Taculiv 
T *J ,ose Lillies will mriiide leachinu Ixuh 1111- 
dcrgradtiHic and graduate level ruurses. ciindutiiiiu 
Srw!i™ d Sl1 penning graduate level ilicsU and 
inTSS ?c T h- ** arc l^ulariy iniercMed 
‘" h a * ™ ino ! J g* a L fin* penons with experience in 
oincr geophyalcal icclimi|ucs Hrc invlied ui aijply 
Mmununiqualilicukriu include an earned dnciui-- 
aic in geophysics nr a closely rclaieil area ",«1 dem- 
onsiraicd research capabiliiy. Teaching experience 

are dwl^hlr r Tf d i* m . Kcm . c research funding 
^984 fcr 0 mnl k P ° , J llor ? 13 in Januarv 

be a! ihe ront f?dcm c V cnj - A ppainimeni will 
" 5 k 'V ,alanl or Associaie Professor. 
Salary and academic rank will be dcpendcni nu 
experience and qualifications. P cnuem m 

gi^n P pSfe^cT dVCd by ° Ct0bcr li> 1983 wil1 be 


Coinplutmi upplinnlions are to bB 
rut ur null by January 15. 198 J' T 
plicul Inn forms may bo ohlainro 
by wi lling lo Ihu Director, La- 
monl-Dohorly Geological Obser- 
vatory, I’nlisndos, Now York 
10904. Award ftnnoimcemenls . 
will ho inado February 28, 1984, 
or shortly l hereof tor. 

Co J uni bio L/n /versify is ° n 
mativo Acl/nn/Equaf Oppod uniy 
Employer. - 


Research AMOclaie/Pclrography-PeJrc ' 

join n resfiircli elfnri auiied ul , ,in hv m*^ 
coiKlcnuiiinii hislui-y of die w ' Hr V* 1 , 
ngkal, chemical, ami iiolypic UujjM J gi** 
•ill, it in nrinillii-r- mpIGOrilCS. ApP ‘ ,c,( ! 1 . L.., 


naiLiii, cnemic.il, aim ^ 

si ill is In primitive meteorites. App«j»" ^ 
have previous experience with inC '?j|j e< ) [n j 


have previous experience wiUj jn ifce|* 

should be a superb peirograplicr, « ih» , gg ^ 
of ihc SEM and clcciron P^. ^'^rtffeairfB® 
date will be dcdkaied, producing au<| 1 fifi^' f 
municalor both orally ant! in viTiting- ^ jyianc 
Ph.D. in hand. Varancy cxpecinl In v ^ 

Send resume and nani« 

Grossman, Dcparimeiuofibc ' 

Umversily of Uucaeci, 8734 ». 

go, 1L 60637. • . • FouaJ 

The Univcrsily of Chicago Is an M * • y* - * 
ly/Affirmailvc Ac don Employer. • 




attention 


non-u.s. 


alcnl and »n ^ipmiaiion Tor rSoarel, IvS ?rT 


To speed your bo °^g. 
journal orders use 

... " TWX number ^ 


■ rssa?=fiwassa^.. 
nSrdteESSSSr “■ ■ 

Wnglit SiaLc Univ'Ditiij- ■ ' ; 

. . Wri.h, 


TWX 710- 


: yayiou. oh , 45435 ” i 


arc 




!^24' houp^ 



Si-pic-inliLT 13. 1983 EOS 


LEADER, OCEAN SCIENCES DIVISION 


The Office of Naval Research is seeking an 
outstanding individual to serve In this Civil 
Service position in the Senior Executive Ser- 
vice. Salary range is $56,945 to $67,200, 
depending on qualifications. 

The Leader, Ocean Sciences Division Is respon- 
sible for providing leadership, coordination and 
technical quality assurance for a $19 million pro- 
gram In physical, chemical, biological and coastal 
oceanography and in marine meteorology. Areas 
of responsibility include the development and 
maintenance of a dynamic and comprehensive 
plan for basic and applied research efforts, for 
developing financial support for programs derived 
from this plan, and for a continuous process of 


review and evaluation of Navy and DoD needs. 

Candidates should possess a Ph.D. or equivalent 
experience in oceanographic, coastal or mete- 
orological sciences, which has provided a broad 
and comprehensive knowledge of environmental 
sciences with emphasis on chemical, biological 
or physical oceanography and/or meteorology. 
Considerable experience in administration and 
management of research and its application to 
development is necessary. 

Interested persons should submit a resume 
or Standard Form 171, Personal Qualifications 
Statement (available at Federal Job Information 
Centers or from the address below), to: 


OFFICE OF NAVAL RESEARCH 

Civilian Personnel Division, Code 791SC • ATTN: Announcement #83-16-A (EOS) 

800 Norlh Quincy Street • Arlington, VA 22217 

The date for acceptlngapplications has been extended through 31 October 1983 and they must be 
received by that date. For further information and supplemental forms, pleasB call (202) 696-4705. 
An Equal Opportunity Employer U.S. Citizenship Required 


Rk University of Missouri -Columbia/ Faculty Posi- 
tion!, The Univcrsih cl MUsuiiii-tluliimlii.i lk-- 

£ nmem nf Geology pl.im iiiiinediiilL- cxiniisiun 
rough ihe addiiiiin iff l hut- icisiire-liiu k la> uli\ 
pihiciiu. Appuiiunicnis .11 e :miiu|M(i-il at ihe assist - 
ini piolnur level, although higher ranks nut be 
jMHible, beginning in Angiisi ,,l |‘i.S4. (LnvIiil.iK-s 
siD be expected In have rcni|>lrii-cl uquirci in-iiis 
k-r lhe Ph.D. degree In lh;u lime, l-'.n uln ineiiilx-is 
nr required u, proiiHi- >|ii;iln v iusii mi inn al Imih 
undtinraduaie mut gr.iihi.in- level, ami iuiuIiki ie- 
wkIi leaf line to s.:lil«n |y mi bln aliens Simesslnl 
candirJaics win be clum-u inun ihr 1 nil. .s\ s)«ciLil- 

Exiilm.iiiiui ( >i-n|,lnsi( s 
Suiiif-K;n ili irtiqilnsiis 

Ehihiigfclcgv 

Aimh iir-.il Siiiiiiui.il (,i-uli>g\ 

(5a«k Sw I iinn m •legs 

Appbcaiusu sliuiihl send reMiitu . iiuiimiiius. .iii>I 
uoms an,l addresses cl ilnee u-k-iciHt-s i««. 

Turn Eievuian, Chiiinn.iii 

Dc|Miiiiienl >,| Genii »gs 
Univnsicy >,l Miss, mi , 

Diliuuliia, ,MO 1 1 


RESEARCH 

OPPORTUNITIES 


I Competitive visiting scholar 
awards for one or two years' ten- 
ure in selected federal laboratories 
throughout the United States. 
Opportunities are available for 
specialized experimental or theo- 
retical research experience— free 
o interrupilons and distractions 

fields oT t,utl0s—ln the 9 8n8ral 

SjjOSPHERIC AND EARTH 

-^aAsasiai 

MATHEMATICS • SPACE 
SCIENCES 

Most of the 19 programs are open 
an* and n ° n -U.S. nationals, 
ra most are open to experienced 

l nva8ti 9 a tors as well as to 
recent PhDs. 

.Application materials with de- 
lfihr,? n . rB8earch opportunities and 
0 ,°?tory locations may be re- 
queated by letter, slating the spe- 
c area of research interest, to: 

Associaleship Programs 

WHeoa-ui) 

NATIONAL RESEARCH 

Pinir. C0UNC,L 
1 a? P onstitu li°n Avenue 
w ® a hington, D.C. 20418 

^f&Wluncii 


GROUNDWATER HYDROLOGIST Upcniiig M 
fin :i Mill! nr projctl level Rroimilv.nicr liuln>lr,fnsi vi 

in |>Liv a lead role ill nlir rapiilh expHiitling ginln- ai 

ihi'logv ui null. Miiiiimun ict|iiiiemem» inJinie a ai 
BS m MS ilegicx- in CaviFKiiviriiiiiiiviilal Eugiiurr- in 
iiig<ii HychfMi.igv wiili_3-*» vcaiV ivl.ii.il extern- me h, 

in gnuuiflwaicr iTiuilrling. ■ ■■inpiiiei .ip|>lie.u itms n 

aiwl umjcci ni.iii.igi-mtiu. 5 lie ukic 4 Iii 1 t.iiiilkiair ic 
will have 1 1 eii i<i 1 1 vi |-. i k-< I uiailieui.iih.al diiiul.iiimi |1 
skills. haii<l->- «■ (.-.iiiimicr uuuU-linu .uni gi.qihii ii 

i'sjm-uciiic. iKORTRAN. L'Sift inilw ew.l ami an- n 
|iiif.iiiiiii ■>! iIk^c n ils in die jwssiiii'iu <>1 li.i/.ml- n 

■ His wasie dies and imirenc* l*r« >i«i 1 Ti'simnsitnlilH's h 
»ill leuiiin- kii'iwletlge • .1 ■iimni M.iie-nl-iir aii |i 
Hi biiiil' i.nx n l.iu-d n. ^n.iiiuln.iii i lluw ami nism ii 
iiansmiii in saiiir.il v<l-'iiiisaiiii. tied j mi mis ami Ii.h- n 
lUliil ineilia. and iln- |.li\sii-d. « }ii-iiih al .Hid liinlngi- « 

■ al in ■ h c.ssl". aswn.i.ne '1 wall iliese (•Ik.iiihikiij. ii 

Yerli.il nnd wiiili-n < ■iiiiiiumiu skills .is hl-II :i« i 

|imveii evjieneiKc m«luig *iih and dinning ihe ii 
Cl hols ul ninliidist i]>|iii.n \ |si"jeii ursiimuic esveii- i : 
ii.il. ' 

GC A Cjirpnralkin Hirers a onnpiclieunve bcuehis 
|i:ic.k.igL- iiicliiding inediL.il. ileni.il. sii*k imnlmse 1 
|il.m .uni iK-nsinii f .Liu i i'iii|.eiiiiM solars < 11111111011 - 1 

sill '.tie wiili e.siieiieiue. 

I'U-.ise hiiw.inl n-siiiiie n< I eniiaid AulH-iiln.ind. ^ 

All ii it |il 11 les will Ik- h.nnlled in u<l ill" lens' 1 . , 

U.A CORI'HRAI'ION • 

l eihiKilugv Uivisinii « 

SIA Itiirlingiun K»:id < 

lledliird. M.iswshusfiis U 1 7Ad i 

nil equ.il ii|>|>iiniiiiiiy- employer nv'Mi I 

< 

FACULTY POSITION IN GEOLOGY/ t 

UN1VES11Y OF PUGET SOUND Tm 11 ire - 1 rack ( 

Assislniil Ihulcssnl. Kiehl-ni iciucd iJeunmrphiilogisl , 
wiili slicing luleiesi in Quaicniai V glacial si rdligra- 
nhv and Lixlunue 1.1 messes-, in begin Icliru.iiy 1 , , 

I«jft4iH SeiJlcinlicr I, I‘IK1; salary iu , 

wiili ex 1 wnei ue. The (k'iKiiiiiidii (3 raicer faiullvj ^ 
has king cM.iblishcd. suuesstul iiiHlergraniulu pro- 
ui ;ii 11 wiili kiinl fin ullvftliHlrtil ivsciirch. Iniiu ( 

illicit I’livsii ;il (ScAkigi ^Tapirs, Ull Uucc raailiv 5 

[each IkiiIi leclurf mid Inbs) and lunch a senior level t 
Gconmi plifilugy cnurse lleaiirc uikI lab) wiih a 
niocuss uiid iiuanlilHiivc fnciu, including conipuier c 
aniilkuMnns (Villi). Teach riiysicnl G eulogy OMure 
iiml kill) and share leichlng res|Kiiisiblli|l« in His- 
luriuil Geology (Spring). l L arikipaie ill depanmen- 
lal/Univcrsitv guveniancc. advise Miidenli, and con- 
l in uu profcssiiina! development. I li.D. In Geology, 
abiliiv m teach liolh majors and non-mijcrs. and : 
ahiiily lu carry onl cooperaiivc, inierdisciplinar ) 1 re- 
search wills undergraduale geolo gy. aiid wiser sci- 
once majois. (Addliwnal Inks available al Indmnap- 
oils CSA meetings). Siibmii detailed nu. siaiemeni 
c,F shuri- and long- term career object hges, tfasi - , 
scripts, and names uf ihree references by Nos ember j 
10. 1983. lo: Ccolom 1 Seaivh, Lhm-ershy of Pugrt 
Sound. P.O. Box 725)7, Tacoma. WA 9fH07. Ail t 
I-U|iial Oppnrluniiy. Affirmative Action Educator/ 
Employei. 

Iowa Stale University orSclenee wsd Technology. 
Department of Earth Sciences. Applications nre 
invited For a tenure track faculty 

underpadiKUe and graduate courses Tor mcteonilo- 

^The*po 5 iiloii is For » person wiih 

will tin the general area of dynamic meteorology.- . 

Teaching wJI involve an unilergraduaie course in 

SSdKSwtaR. inaddlUon .o «.» <*»( 

lb lhe field of experusc. Completion of the ni-^ 
prior io appointment « si rongly preferred. In addi 
Son, r research ability shown by 1 

aml/pr postdoctoral expenencc will bean advan . 

“Imvn State offer* degrees In meteorology thraugls 
the rh D. The program Includes about 

Deparlment of Earth Sciences 1 - 
' ' •’ lOHtLSUitc Unh-crsity ; 


Meieorologial/The Ciiy College or The City Uni- 
versity oT New York. I lie nqi.irimciu nf V .iuli 
and I'l.nician Scjcntci imiiev .inplii.iiiniw h.r an 
.iniii.i|i.iiL-d upL-niug ill iiw-ii'nroliiuv. I In- .ippuini- 
mein will sun Si-jii en ilii. 1 1 . IWH-1. Appliiaiiis nI ii mill 
hare cmiipk-icil die l’h M. In i lie lime ul .i|,| ■■■ini - 
mcni and li.nc a sirmig iMi'kgiiiimd in ■>. iinjiiic nii-- 
(cmnlogv and ■niiipiiH-r .i|<)ilii ji ini is. In jdiliiiun. 
tin- iiidnidu.il .In mid li.ui- an init-u-M in .■iiii>>’.|>Ik i - 
ii ctieiiihm nr |,< dli ii i< <n .w ,ipplit-d |. ■ inUin anas, 
nr | 4 iv 4 cal uce.mngr.ipln 1 lie pciuiti lun-it will l» 
iv<|iiiml In lid* Ii imIIim-i ill IMi-Ii-nlnli igv. aivl |» i"i- 
lilv plnsical iHi'.in-igl jpln J' well .n ilcu-l'ip anil 
iiiainiain an .liihc ii-searili piugiam. I'.iiik ■|<JH"ii 
in ilit- L .L'.N'A. I'li. I > IV 'gum in I ai'h ami tint- 
i-iiLiiietii.il Si ii-n< i-s w .mm i)'.it<-<) K.ml .mi<I mI.ii i 
will l<c- ■ iHiimiiiHiraie »nh esputii'ine. Send i«-mi- 
me. iiaiisuiuis and iIiii i' kn»-i« ul rc-lcn iiu - l«v Nn- 
iciiilt-i 311. 1*1X3 i<< I'mlrcs.ir IH-iiiiis Wrist. Gltaii- 
iii.in. I leiuri mei ■■ n| t.iuli jii« 1 PLiueian Science*, 
the i an r.nU.-gi-. 13 k Mu'l l and ('•nivciii Avl-iuic-. 
New V irk. NA . int'31. 

The City ('allege nf die Gin L'niicrsih <4 New 
York ic an ei|iul ■.■ppuriuiiiii alFimi.iiiie .iriimi cm- 
pl-wn 

Groundwater Hydrologlsi/Jordnn Gorrill Asso- 
ciales. I lu-t.enieclinii.il .iml cjnIi niciice sulniil- 

iaic n| V.l . Jordan Gn . Maine, has an 

opening lui i senini gi-aiindwaici liidrolngitl. Can- 
didaici sliuuld have- an adianiti I degree in liidni- 
grnl'igy nr groiccliiiiial cngiiiccriue and a inini- 
iiuiiii uf seven sears .uf pnifrHinnal experieme. (a- 
pabiliiiei and cxpei ic-nce m Field studies and 
computer modeling of cruiiuil water fluw and colute 
iraiispori ic csccniial. L'Nciit inniiiu experience and 
grind writing skills, including rcpui I writing expn i- 
ence. arc highly desirable. Pusilnni will inculve work 
nil solid an<F hjzardiHic waste projects. 

Jordan Gorrill As-wcLiics is a nation, ills reeng- 
iii'zcd gctucchnieal cunculiing firm providing a wide 
range of services in geuierliniral engineering, geolo- 
gy, hydrogeology. gcoplnsics. and soil science. 

'Send resume in: Uirecinrnf Personnel. JunJjn 
Gorrill Asstuiaiec. subsidiary «r E.C. [urdaii Go., 

562 Congress Si./P.CJ. Box «t>3U, I'uruand, ME 
04 112. 1207) 773-2*128. ^ _ 

E.C. Ionian Co. is an Eqiidl Op|»riuniH Empluy- 
cr. M/h. 

Geophyiiclsl. New Mexico Iruiiluie ul Mining 
and Technology inches applications lor a tenure 
track position in exploraiions scisniulugy ui ihc as- 
siiuini professor lc\cl to begin as suon as possible 
The position will be a joint appointment between 
ihe College Division and the Research and Develop- 
ment Division. A PhD is required. Send letter nf ap- 
plication. resume, brief description or teaching and 
research interest and names al three reFereiucc to: 
Personnel. Brown Hall 17. New Mexico Institute of 
Mining ami Technology, -Socorro. NM 87801. 

An equal opportiinfiy/affirniaiive anion instilii- 


M RYK E.S. M PI1.II N. «:C>L RNEN \NII 
ANMll'Nt I.MtN I N 

The University of California at Bcrkcley/Spacc Sci- 
ences Laboratory Senior Fellow Program, Re- 
newal, Ii- LliTrc-si-ni iiiqu.iiU nieul^ wilThr .iiv.n ili-il In 
I'li.l). siiciiiists wh(, li.tve < U-iikii - sli-rl k-.idei >liij, 
and trcai is iti in smrc.pliysico or x|ui«- Mirim*. 1- ■■!- 
kivis will iriciit 1 1 'liiu ip.il lnif.iig.iKir sums and 
will lie e\|ic 4 ird In di-vrlup tin ir nw ii uyu-anli 
groiqis ami |>.iilhi|ule in cdiu aiiuti.il .miviiirt ul 
tlie m adi-mii < l«.-| >. is t ■ 1 1 c.- 1 ■ l s . | In- l<-v( L. tu lx.- di-lei - 
mini'll .ii iln- time nl a|>)ii'iiiiiueni_. will lie Assisiani. 
Assixiali-, nr Full Ki-se.in li Siieutisi <Le|ii'iidiiig 
ujxin qualified im is. 

Vila, hililingrapliv. slaU'liicnt nl pmMK'ilivc re- 
seaich piiigTam and ihree lelieis nl U'Fi-micr 
should lie st-lil In Ilereuilxr I. tUHA lu UiriMuplier 
McKee. Acting llireciin . S|u>e Scii-ni es l^horJlttrs. 
Univcrsiiv id (lalilurnia. Berkeley. California 9 172(1. 

Tlie University is oil Allirniiitiv-c Ai lion-Kqual 
Oppuriiiiiiiy Employ i-r. 

AGU Congressional Science 
Fellowship. Individuals who are AGE 1 mnnlx-rv 
and U.S. rcsidi-mv .ire invited m apply lur a I -year 
assignment uu the stall' 'd a umgi esvi'inal cpmmil- 
ice i it a llnuir ur Senate inenifx-r as an advisor mi a 
wide range of svieniifu ivsiit-v aliening pnhlk pulio 
quest inns. 

Appliianis slim ili I liaitr a IniMil li.ukuroiind in 
Hictive: lit- .iriiciil.iit-. literals-, .snd llc-xilae: anrl In- 
able in work well with people Inun ilivcisc pruk-s- 
siniial haekgroiimls. 

A piihlii. |vj]i L y lusk.gr> hi ml is ni.<i re<|iiireil. al- 
iluiugli xnrli i-x|ieiiuiire muPor j deuiiimir-dili- in- 
terest in ap piling science lu I In- suliilinn uf piddir 
problems tv desiinhlc. 

'1 lie lelliiwship carries with it a sli|it-nil ol up to 
$28,01111 | ill iv travel allow. mrev 

How io apply: 

Applicants should submit a Icilt-i nl iiiir ill , .y uti- 
i iml um vitae, ami ilirer letlerx id i ei mill iieml. ill- m 
'Flic Idler of intent vluiiilil 1111111 ( 11 ' ,i stait-iiit-iu ol 
wli> lilt* li-llniksliip is dc'iied. Iiuw you qu.ilily Ini it, 
uhai issues and iiingresMiiii.il siiu.itionv nun'i-si 
yew, whal ink- yon ciiviiioii as a i "iigi esviun.i] si i- 
enre frlk iw , .mil wh.u cum utile soil luipi- lui in n-lu- 
linn in «-.iii'i-i goals. 'Mil- iiidisuln.iU huiu wlioin 
y . hi leipii'si li-iic n ol ■ (.-eiaiiiiiiciLa l.iiioii shmilil do- 
mss y .my | ■ii'ii-sMiuinl i uiniM-ii Ki i- ami •hIh-i as- 

I m (sul your Uu kgi iiiiii, I lli.il make sou |i.it tii nl.il - 
y qualilied seise .is a Cungrs ssion.il Nuciiis- l-i-lluw. 

Send y<nii appliv.iiinri tu. Dep.iiliiu-ni Ml', tain 
ures sixii.il .Sin-nri- I-L-Ilxivsliip. Alii . 'Jullti tloiiil.i 
Avenue. N.W.. M asliingn.ii. III. ‘JlHMl'i. 

Applii.uiun Deaillim-: M.mli 31. l'.W| 


director 

Cenler for Resource and 

Environmental Policy Research 

DUKE UNIVERSITY 

Responsible for developing programs 
and directing research In national and in- 
ternational policy Issues rblaled to natu- 
ral resources. Parildpaiing faculiy, repre- 
sent business, ecology, economics, engi- 
neering, forestry, public policy, law, 
resource management fields. Current re; 
search in public regblallon of resource 
markets, risk analysis, political economy 
of resource developmenl, decision the- 
pry. Investments in nonindustrial private 
foresiry. . .... 

Requires Ph.D., adiptnisEralive experi- 
ence, arid significant record of research ; 
related to Center's activities. Position is 
tenured, salary; commensurate ; vWlh expe- 
rience. Submit curriculum vllae, three ( 
references by October 30 to: Or. W- F. 
Hyde, School of Forestry and Environ- 
mental Studies, Duke University, Dun- 
ham, NC 27706. J 1 7 - 

An tcluai Oppomm/tyM/flfmatiVe Actfon fm- 

ployer •' • • ■ ■ •/ ' \ 


SPECIAL 
Pre-Publication Offer 

VALID UNTIL SEPTEMBER 30, L9B3 
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Announcements 

Geological Congress 
Update 

Tlic deadline fur declaring nn iniciiiioii to 
attend (lie I SUM International Geological 
Congress (ICC) lias been extended to Sep- 
tember 30, 1983. The meeting, sponsored by 
llic USSR National Com mince lor Geology. 
International Union of Geological Sciences 
( I UCS). will be held in Moscow. USSR. Au- 
gust 1 - 11 , 1 9H4 . 

For additional infor million, comaci the Or- 
ganizing Commit lev uf tlie 27ih ICC. Insti- 
tute ofllic Lilhiffiphcre, 22, Siarnitiunelny, 
Moscow, 10*1 1 WIJ. 

Cometary Astronomy 

1 tic 1983 American Workshop on C'ome- 
iary Asironomy will lie Iield Ociolier I, 1983, 
in Pasadena. Calif. ‘I lie work simp will include 
|jreseiii:itiiitis by John Norik 1 , Clunks Morris, 
Ray Ncwbunt, John .Sanford, Zdmek Sekiin- 
ilia. I'aiil Weissinan and others. Tours of the 
Jet I'lopuhinn Labm.uoiy's S|mcc Flight Op- 
er >t lions Facility and sessions in the Sun Ca- 
in id iMoiniiains on oltsc-rvational tirli tuques 
aie also on the agenda. This second annual 
workshop is being sponsored by tlie Intenia- 
tinUiil 1 1 >d ley Wat cl i nitd lutmiatmuul Comet 
Qutntnh. 

Aitcnd.uic e is limited to die lirsi Hid regis- 
trants. Non- U.S. riti/cm need security cleat - 
antes. For more informal ion cuiitaci Comet 
Worksliop, Jet I’lopiilsicm LiilKtrainry, M/S 
I - I IlifiW, 48(10 Oak drove Drive, f'jsadciiu, 

c:a !m ki*i. 

Rock Mechanics 

The S’uli U.S. Symposium on Ruck Me- 
chanics will Ik? held June 25-27. |‘W-|, in Ev- 
anston. III. 'I lie tn g.mi/.irs ol the .symposium 
arc solicit ing papers on the ioilimiiig tojiics: 
in situ stress (types and measurement}, design 
analysis. dt-fi intuition heli.ivinr, iuiinriuiinns 
beliai'ini, luuitre (lull ami held}, site rlinrui.- 
tei izaliini. variations in liner design, design ol 
pi'tileciite Sinn lines, iiiiproveuienls in blast- 
ing lethiiinires. wasie hofarion in lepositoii 
design ami const melton, earthquake source 
mechanisms, machine-rock imvriiction, and 
ground control in mining. 

Authors should submit abstracts of up to 
1000 words and several figures by November 
I, 1983. to C. H. Doweling, Department uf 
Civil Engineering (25). Nortli western Univer- 
sity. Evanston, IL 0020 1 (telephone: 312-492- 
7270). 

Pacific Chemical 
Gongress 

The I9H4 International Chemical Congress 
or Pacific Basin Societies (PAC CHEM ’84). 
the first chemical conference ever held for" 
die entire Pacific Basin, will take place De- 
cember 16-21 in Honolulu, Hawaii. The con- 
ference program consists of more dian 60 
symposia with papers being presented on re- 
cent developments in agrochemistry; analvli- 
tal, clinical, environmental, and health chem- 
istry; applied chemistry; biological and phar- 
maceiiucal chemistry; catalysis, colloidal, 
physical, and surface chemistry; economics 
and management; geochemistry; inorganic 
and nuclear chemistry; information transfer 
and computation; macromolecular chemistry- 
and organic chemistry. Speakers at the plena- 
ry sessions will deal with such topics as ener- 
gy, food, economic development, population 
stabilization, and the role of chemistry in en- 
hancing i he development of ihc Pacific Basin. 

In order in have a paper considered fur 
presentation at the conference, five copies of 
a ISO- word abstract (with the original on a 
special PAC CHEM form for reproduction) 
and one copy ol tin-expanded 5U0-I0GU word 
alwtract must be submitted by June l. 1984. 
lo j *AC<:HEM '84, Meetings' and Divisiunnl 
Activities Depart mem. American Chemical 
Society, 1 155 Six ice mb Street, N.W.. Wash- 
ington, DC 20036 (telephone: 2U2-87LM396) 
or to l*AC CHEM '84, The Chemical Institute 
ol C anada, 151 Slater Street, Suite ‘too, Qn a . 
wa, Ontario KIP 3113 (telephone: 613-233- 
5623) or tn PAC CHEM '84. Tlie Chemical 
Society or Japan. [-5, Kanria-Siiriigadai, 
ChiyiKlii-kii, I'nkyo It] I (telephone: (13-292- 
6161). Persons in nlj oilier countries mav con- 
tact the International Activities Oriice of the 
American Chemical Society for mure infor- 
mation (telephone: 202-872-4449; cable- IIE- 
CH EM: telex; 892582). The official language 
pr the conference is English. :■ " 

, The Pacific Chemical Congress Subcommit- 
tee on 8c ten I i lie Prograai Development will ■ 
referee all cnniribmed |japci 5 . and. notifica- 
tions will be sent to authors bv July 13, 1984 
Contributed papers wilfljc considered for ap- 
propriate symposia, for general sessions, and 
for poster, prexeit unions. •’ 

The can fcrdilce iS) sponsored U the chemi- 


cal snciclics uf Canada, Japan, and the Unit- 
ed States and chemical societies from Asia. 
Latin America, and 16 other Pacific Basin 
countries will isariiripaie officially in the con- 
gress. 

Geophysical Year 

Tlie complete Geophysical Year last ap- 
peared in the August 30, 1983, Eos. 


New Listings 

A boldface meeting title indicates sponsor- 
ship or cosjMiisurship by AGU. 

June 25-27, 1984 25th U.S. Symposium 
on Hock Mechanics, Evanston, III. (Cl. H. 
Dowding, Dept, of Civil Engineering (25), 
Nun h western Utiiv., Evanston. IL 60201; 
tel.: 312-492-7270.) 

Sept. 24-25, 1984 Seminar: Enhanced 
Biological Removal of Phusplioiiis from 
Wastewater, Paris, France. Sponsor, Interna- 
tional Association mi Water Pollution Re- 
search and Control. (Michel Flmentz, Phos- 
phorus Seminar, Anjou- Recherche. 52. rue 
d'Anjou, 75384 Paris Cedex 08, France; tel.: 
266-91-50; telex: Gcncatix 28u 332 F.) 

Dec. 16-21, 1984 International Chemical 
Congress ul Pari lit Basin Societies, Honolulu. 
Hawaii. Spunsors, ACS. Chemical Institute of 
Canada, and Chemical Snriety of Japan. 

(PAC CHEM ‘84. Meetings and Divisional Ac- 
tivities Dept., American Chemical Society, 

1 155 .Sixteenth St., N.W., Washington, DC 
20636; tel.: 202-872-4396; PAC CHEM ‘84. 
The Chemical Instil me of Canada. 151 Slater 
St., Suite 906. Ottawa. Ontario KIP 5118; tel.: 
613-233-5623; PAC CHEM ’84. The Chemi- 
cal Society of Japan, 1-3. Kanda-Sm ugadai, 
Cliiyixla-ktt, Tokyo 101; tel.: 03-292-6101.) 


AGU Fall Meeting: 
Housing and 
Registration 


The 1983 Fall Meeting of the Aniriu.iii 
Gcnplmical Union will lie held in Sail Fran- 
cisco, California, Dvicnilici 5- It) at the Ca- 
thedral Hill Hotel anil die Holiday Inn Gold- 
en Gateway 1 Intel. San Franc isco is a dynam- 
ic. exciting city, known in the world Ini ii> 
spectacular sceneiy, fabulous restaurants, ms- 
mopoliiiiu life style, and gentle climate, it is a 
superb meeting local inn at any time ol die 
year. 

Registration 

Everyone who attends the meeting must 
register. Preregist ration (received In Novem- 
ber 10) saves you lime and money. I'he hr 
will be refunded to you if AGU receives writ- 
ten notice of cancelation hv November 28. 
Registration rates are as follows: 



Pieiegiv 

Alti'i 


iiaikni 

Nuv. 10 

Mi'iiilicr 

Sfij 

580 

SiikIviii incmltcr 

S32 

317 

Kctiicil scuiiH- niriiilx.'i 

332 

S-17 

NiiitiiH , inlx , i 

SlJii 

SI 05 

Siiulciii in it it licit liter 

541.50 

$50.50 


Registration for I day nnlv is available m 
one lialf the above tales, cither in advance m 

at the meeting. Members n| die A uteri 

Meteorological Society, the Aiueriran Sorii-iv 
or I’lmingiuniinciry, tlie Eum|iean Geoplnsi- 
cal Union, Union Gcnfiska Mexkaiia, and 
tlie American Congiess oil Surveying and 
Mapping may register at the AGU meinhei 
latcs. 


I lie (lillt-ieii< e lntwmi member (or «„ 
dem im-inbci ) lc-gtMiaiion and mm2, 
H'Kisii.iiioii may he applied to AGU n.emU 
riiipilius .1 a cm n | deled membership app T' 
non is iec et\ed at AGU by February 

l'o |>ic-rc-gisiei. (ill out the registration 
lm , ;..a ,, «lm ,,, n tt will. you. payniem , u 
AGl 1 In November In. Ytm. receipt will be 
iih liulc-d with ymu preregistnuicH, maieiil!ll 
the nun mg. I'm egtsi rants slimild pick UD 
, ! 11 !' n, f •«'•"» "wu-rialai the rcgivnl 
C .-S m ( h‘j < talmli 'll l lill I lend. EnlUi 
A.M to I I .M.. Monday through Saturdir 
On Sunday. December -I, regisiratiuiiliuau 
are :i:3() to 7:30 P.M. 

Hotel Accommodations 

Blocks id rooms (S-17 singles, $53 duuLto 
are la-iug held at die Cathedial ] IIH. the 
Holiday Inn Golden Gateway, the ] Irdidai 
Iiiii Civic Ceniei, the San Franciscan, diniiV 
Giosyeuol Inn fin t hose attending. Red thr 
housing up] die at ion, and mail the lomplcifj 
application loini to die housing bureau uih 
to ensure resen.uinus at your preferred Hu- 
tel. Reservation forms must be sent dim tty tt 
the Housing Coordinator, AGU Fall Alwtraj, 
San Francisco Housing Bureau, P,0. Bet 
5612, San Francisco, CA 94101. Du urn send 
housing reset vat ion lorms in die holds. 

Reservations must be received by .Yuma- 
bei I lei lie (imlil tiled. Do nut u-riicurrdl 
AGU fin 1 1 ii nn rest nations. 

Free parking is available only in i egisiered 
guests n( e.nli Ik uH as indkaied. 

Scientific Sessions 

'['lie piogiam siimiliaiy will be (iiiblished ia 
the Oc ndier 18 Em. The preliminary pro- 
gram along with the abstracts will be pub- 
lished in the November 8 Em. The find pro- 
giam. with presentation times, will hv dinrib- 
uu.il at die meeting. Sc ic-iititie sesskim will t# 
held at the Cathedral Hill ami the lNklay 
Iiiii (•olden Gateway hotels nnlv. 


RETURN THIS FORM WITH 
PAYMENT TO: 

Meeting Registration 
American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, DC 20009 

PLEASE PRINT CLEARLY 

NAME ON BADGE 


AFFILIATION 


MAILING ADDRESS 


HOTEL 


Days you plan to attend 

Please check the appropriate box(es) 

□ Dee. 5 Q Dec. 6 

□ Dee. 8 □ Dec. 9 


□ Dec. 7 

□ Dec. 10 


Members of (he cooperating societies may register at AGU 
member rates 

Please check appropriate box 

□ Member AGU □ Nonmember 
Member cooperating societyi 

□ A MS- American Meteorological Society 

□ ASP-Amorlcan Society of Phologrammelry 

n prn^' AmeriCa " Co ? 8ress on Surv *ying and Mapping 
U EG U- European Geophysical Union 

D UGM-Unlon GeoFisica Mexicans 
Nonmcmbcrs 

The difference between member (or student member) 
rcgiMratton and nonmember. registration may be applied to 

“ a U cuT^ 

Prereglstranis ■ 

Your receipt will, be in your pre registration packet The 
~ n fct wm be 

canceiahon IS received tn the AGU office by November 28 ' • 
The Program and meeting abstracts wi|| appear in the * 
November 8 issue of Eos, n .. 




AGU 1983 FALL MEETING 
DECEMBER 5-10 
Snn Francisco, California 

REGISTRATION FORM 

Deadline for Receipt of 
Preregistration i 

NOVEMBER 10, 1983 

iraics iifplivulilk' <mly If rixcivoil l*y November 10 with puyminii 

Mure Hum One 

one duy day 

MEMBER □ $65 □ $32.50 

STUDENT MEMBER □ $32 D$16 

RETIRED SENIOR MliMHl-R* □ $32 □ 516 

NONMEMBER □ $90 □ $45 

STUDENT NONMEMBER □ $4 1.50 □ $20-” 

*65 or over 

SECTION LUNCIIEONS/DINNER 

Circle sectiun and indicalc number of tiekels. All lunches 
■begin at noon. SPR dinner begins :it 6:30 P.M. 

— — Planclolugy/ Volcanology. GcochcmLslry and 
Petrology, Tuesday, $9 

Scismology/Tcctonophysics, Tuesday, $5 . 

Geomagnetism and Pnleit magnetism, 

Wednesday, $5 

Hydrology, Wetlnestlny. $9 

Ocean Sciences, Wednesday, $9 

Solar- Planetary Relationships, Wednesday, 

$20 (dinner) 

Atmospheric Sciences, Thursday, $9 

Geodesy, Thursday, $9 

Total Enclosed $ 

(All orders must be accompanied by payment or credit, 
card Information. Make check payable to AGU.) 

□ American Express ^ - lP «=r|iaM 8 ' 
Charge to: Q Visa 

□ Master Card 


Card Number- 

Master Card Interbank No. 
Expiration Date _ : - . ~ 

'• Signature 






' 1 .-•V ’* r ri': Jl 

*t he ; 

: - ■■ i * • *• «. 




Sew Special Sessions 


ScpUMiiher I S. 1983 EOS 


-r 

See the June 28, July 26, and August 16 is- 
,u«offia for listing* of niln-i sL-ssvms 

Cwrf«y ( G ) 

i aor Geodynainics Satellites (LAG EOS) (Ses- 
sion chairman: S. C. Golicn, NAS.V(,SK:. 
tel. 301-344-8555) 

mwtal Dynamics (Session tluiinniin: Dun 
iS. JPU Ifl 2 IMM-umil 

Global Positioning Satclliie: Gemlclic mid 
Ueophysical Applknli.ms (Session t liair- 
man: M- Ananda, Aeiospuce Cairpin aiion, 
tel. 213-647-1947) 

Interdisciplinary Roseau. 1 1 in GetHlesy and 
Oceanography (cnspimsureil with Otesin 
Sciences ((/) (Session diuirmaii; G. |. Kob- 
linsky. NASA/GSFC, tel. 30I-34-I-7U26) 

Session Highlights 

See tlie June 28. July 26, and AngtiM 16 is- 
sues uf Em for descriptions of oilier special 
sessions. 

Inlttdiscif/linary Research in Gentle sv and 

Oceanography (G &: O) 

Progress on a variety or inlet-disciplinary 
problems in geodesy and oLC-aiii)gra|iliy lias 
heen achieved recently as a result of the great 
improvements in satellite positioning. Such 
[iroMcms indiidc: tides; die gt'0|Kiieuii:il and 
gravity Helds; ocean bathymetry; seafloor 
spreading; ocean circulation: and the effects 


nl'ilic ocean <m the n, tat ion oTthe earth. In- 
Vtinl talks liy leaders in the field will sununa- 
11/eiiiiTem Iielids ami future directions of 
liHerdiMiphuary work in geodesy and ocean- 
ugiaphy, as well as describe upcnmitiw salel- 
Ine niissKiits aliening this research. 

I here will also be two additional sessions to 
mtoi piiiaie timing, earth rwaiion. tides, and 
giavtty data analysis. 

Exhibits 

Hie exhibits will he located un the mezza- 
iiinc, Cathedral Hill Motel, Monday throiisrii 
rim i sdav, December 5-8, 9:30 A.M. tu 4:00 

I'he fid lowing exhibitors arc confirmed: 

Academic Press, Inc. 

American Geophysical Union 
Defense Mapping Agency/HTC 
EG&G (ieomcitics 
Elsevier .Science Publishing Co. 

Handar 

Jei Propulsion Lalmraturv 
Kineineirics 
Nail ire's Own 
Phoenix Geophysics 

Qualiineirics, Inc.-WLATHERtruuics 
Refraction Tcrlinology 
Sclnmstcdl fiisiriiinciu Co. 

S|)iengnetlicr Itistiuinents 
Springer-Verlag. New York 
Telcdyue Gcotecli 

Meetings (emit, nn p.i s./i 


I FIELD TRIP FORM 

s 

S I wish tn attend the Franciscan Nunu-tcrranc field trip un Sunday. December 4. 
i My check fur $25 is enclosed. 

! In case I am nnl among the first 40: 

| □ I wish in he put on the waiting list. (IF you don't go, money will be returned un the 

i day of the trip.) 

I □ I wish my money returned. 


Signature. 


Address . 


i Telephone . 


.Print Name. 


J Mail form UK M. C. Blake, Jr.. Mui! Stop 75, U.S. Geologicul Survey. .145 Middlefield 
l Rond, Menlo Park, CA 94025 


ii! 


i' S' i 

j/TheCityTj 
If by the Bay\| 


r 






M American Geophysical Union 

1983 FALL MEETING 

HOUSING REGISTRATION FORM 

READ CAREFULLY and RETURN FORM DIRECTLY TO THE SAN FRANCISCO HOUSING 
BUREAU AT THE FOLLOWING ADDRESS: 

Housing Coordinator 
AGU Fall Meeting 
SF Housing Bureau 
P.O. Box. 5612 
Sail Francisco, CA 94101 

Please print or type all informalion. abbreviating as necessary. Confirinalion will be sent by ihe hotel to 
ihc individual named in Part 1. If more than one room is required, this form may be photocopied. 


VlJlA'LMiik 


! co-De c 





I HOTEL ACCOMMODATIONS 

! PARTICIPATING HOTELS 

i Cathedral Hill Hotel 

i Van Ness at Gcury Street 

1 (800) 227-4730 

I Holiday Inn Golden Gnlewny 

j ,5 00 Van Ness Avenue 

j (415)441-4000 

j Grosvcnor Inn 

j Van Ness und Geary 

i (415) 673-7411 

I Holiday Inn Chic Center 

t 50 8 th Street 

(415) 626-6103 

San Franciscan Hotel 
1231 Market Street 
| (415) 626-8000 

I 

| ROOM rates for all hotels 
! Single $47 

| Double $53 

| Tw in $53 

i Suites available upon request 

j IRKING: Cathedral Hill Hotel: free to registered gueit 
f Holiday Inn Golden Gateway: free to 

| registered guest 

t San Franciscan Hotel: free to registered : 

j guest • 

I bvw?! el ^^mions must be made on the housing form 
i a «ernpH m ^ er l * N° telephone requests will be; 

1 fegisirfm, T on ^ rma li° ns Will be mailed directly IQ - : .... , 

| haj 'l nis °y individual holds. After .confirmation . . 

1 maH. H . n le ® e * Ve dv changes and cancelations should be • 

| ^'WIlyUMheholel. . ■ 

j * y?u r completed form directly to: 1 ; 

! ^r;:r . : . 

! Pn o CiSco Hou sing Bureau . : I 
L ■ CA' 94101 , ‘ 

- J - »• ii f '' 


Name nf Company or Firm 


Slreci AdJnv.5 or P.O. Box Number 


Zip-U.s A. 


Telephone Number 


Part II 


i INSTRUCTIONS: Select THREE hotels of your choice front the iisi of participating facilities, then 
| enler the name on the lines below. 


Brsi Choice 


Second Choice 


Thlnl Choice 


NOTE: Rooms are assigned on e “First Come, First Served order, and if none of your 
choices is available, another facility will be assigned based ona referral system. A 
cut-off date is in effect; your application may not be processed if received offer 1 4 days 
prior lo your arrival dale. AGU housing regislralion deadline is November 1. 

Pari III 

INSTRUCTIONS: 1. Select type of foOm desired with nrrival and departure dates. 

2. PRINT or TYPE names of ALL persons, occupying room. 

. 3 . if more than two persons share a room, check twin and lire hotel 

will assign two double beds. . 


CHECK ONE • » • 

□ SINGLE UUtim h«t «* pma}) 

□ pOUBL^ (Rw« wtpi on* i«i p«x«i'> 1 

□ EXTRA PERSON ., ... 


Guext N*m*i (Lbm name Orait 


Arrival Dub. 


- Arrival Time. 


iDtpanureTlme. 


‘Ajo^dtAnt NOTE: Hotel MAY Ir^quire o dcposii or some other form of guaranteed arrival. If so, : 
•W u ?*'r r . -■ ifis|nicti 0 hS>lll be on yourconfirmaiiqq rorin. , . 

.4,| 
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Meetings (rout, ft nut p. f 5 


Hyilrtiltigf 


Social Events 


An iiclirciikcr |xiriy on MmifLi) (.-veiling .it 
llic Call ic<l rtll 1 1 ill IlnlL'l will he Mil- <i|iriiinn 
m« fell eve ill o[ ilu- iiicciiiiK- llirro will lie .11 1 
■nviiids ceremony on Tliiiivlny cvL-nin^ Irom 
5:45 In 6:311 P.M. in 1 he Giysul K.illroiuii ol 
llif Holiday Inn Gulden Imicwhy. All iikti- 
ifiR |*.iriki[Miils an- invited tn aliend. Ai ;i 
wiiie-iasiinn ri a t'i-]]iinii Inlli living die (einun- 
liy >011 can slime a glass of wine with your 
colleagues. 

1 1* ini|iliiritMl till > rol l eslmienls will he served 
ri.iilv ;u brelli hotels 9:30-10:31) A M. and 
2:-ir*-.M:-lA P.M. 


Wednesday, Dcccnita 7. 1 2 P.M., HhIhI.iV 
Inn tinlden Gacewiiv. 39. 


Solar-Haurtary Relationship 


Wednesday. Dcieinljer 7, 6 P.M.. A. S:ibel- 
l.i's. S2«i. 


AlHMfilietic Sciences 


Geotlesy 


Business Meetings and Section 
Luncheons/Dinner 


Thursday, Dcixmlier H, 1*2 P.M., HnlkLiy 
I 1111 Gulden Gale way. 30. 


The AGU Grin mil will nieci Tuesday, Uc- 
tcmlier li, ai 5:30 I'.M. 

The sesiitm lunches and dinner will he 
belt l :<i 1 lie Till lowing res la 11 rams: Nikkn. m 
Van Ness and Pine: Casa de Crisial, 1 122 
Pom St reel; A. Sahella's. on Fisher mail's 
Wharf : and llic Ihiiidny Inn Colden Gate- 
way. 


Field Trip 


I’lmicttilngyJ 1 Udmuulngy, (imchemisliy ami 
f't’trulufry 


Tuesday, [)eceniliei 6. 12 P.M. , Casa tie 
Crisial, SO. 


SrisiNtiingyl / WtoHufiliyw s 
ITiwIay. Ilei einlin li. 12 P.M.. Nikkn. Sft. 
(ieaningnrtisni nud I’ufeumugnftisin 


Wednesday. Den-mbur 7. 12 P.M.. Casa rli- 
Crisial. $5. 


On Sunday. December 4, H A.M. in 5 P.M.. 
in CMiineciidii with die Naiin-Plaic-Tecionie 
Symposium, there will he a field trip to llic 
Francisr .111 nnnn-icrranes in Sail Francisco, 
sircssiiig their cum act rclniinns. The tiip will 
lie led by Clark lilake.aud Clyde Walirhartig. 

The $25 per person cost includes tour Inis, 
lunch, mnl field l rip guide. 

The triii will leave from and return to die 
Caihcdnif Hill I Intel. 

'Flic trip "ill lx 1 limited in 40 persons, and 
space will be reserved for llic lirsi 40 10 sign 
up. Olliers ran lie pm on a wailing lisi, or 
their checks can lie relumed, as llicv wish. 
Those iiiicrcsied should send die leu in prim- 
ed in 1 I 1 is issue wiili a check made mil 10 M. 

C. Illiikc. J r.. addressed as indicated on die 
form. De sure In mark on oinside of ihe en- 
velope "For AGU Doc. Fieltl Trip." 



Hydrology Section 
Actions 


Horton Research Grant 


The Iruiiiewurk n| a new Iniaiicing and 
publishing plan lor ll’ii/rr linuurm ttwaifh 
iVYKK) was annoiiiiu-d ill the June 2, 1983, 
Hydrology Section Lxcculivc Conimiliee 
ineeiing in Ualiiinnre. In July. AGU General 
SecreUi v Leslie Merediih sc-l inies based on 
the jilau. The miiliiie i.f the plan is as bil- 
lows: 

• The journal will begin monthly raiber 
than bimonthly publication in January 1084. 

• The member subscription uie wiil he $47 
and llic library subscription rale will be S22U. 

• Time will be no page charge on the lirsi 
8 iv petal pages of any paper. 

• There will be a iiinmkiiory page charge 
id 3125 on .ill pages over 8, except for invit- 
ed review papers, for which ilicre wiil he no 
page charges. 

• As before, author- prepared copy is unuc- 
cepiable unless identical 10 AGU iviiesci pa- 
liers. 

• Reprints will lie available at SKJ per page 
per hundred copies. 

TJie Hydrology Sectiuu Executive Cum mil - 
tee is further considering firm- Ijesi iu meet 
the growing .in formation needs of the Hy- 
drology Section. Suggestions pm forward in- 
clude spliu ing WRR and/or developing a new 
journal. The first action would serve to con- 
tain lit e cost or WRR. which is increasing 
along with the increasing volume of high- 
quality material being submitted for publica- 
tion. This action would carry with it the dan- 
ger of deepening rather Ilian reducing the 
differences among members of the section. A 
new journal would he intended to serve the 
more practically-oriented members nr the sec- 
tion. Such a journal would of com -sc he in di- 
rect competition with several existing, nuu- 
ACilJ journals. Is another one needed? 

The cxc-cuiire commit ice would welcome 
written cniiunenis on these idem. 


Flie linrton Research Gram foi 1983- 
IHHI lias been a wan led iu Jane Sluckinan, 
wlin is at the Depart met 11 of Civil Kngiuccr- 
ing at Stanford Univeisity. The award, which 
carries a gram ol $45(M), was presented to 
Stockman at the Sec. lit in luncheon on June I. 
Her research topic is on the characterization 
of the dispei sivc pnipcnies of a heteroge- 
neous. pun his medium. 


Committee on History 


A Hydrology Sectiuu Conimittee on the 
Hisuny and Heritage of Hydrology has been 
runned. to be chaired- by Bill Back'; Marshall 
Jennings, Gerry Meyer, and Ed Lauda have 
also agreed to serve. Bill would like 10 add 
three more members who are not with the 
USGS and whose area n| interest is surface 
water. Anyone inieresied in ibis committee 
should contact Rill Back (703-8liO-60H3) ur 
Allan Freeze (604-228-64 62). 

The Crunmiiiec plans 10 write up its pur- 
pose and goals in an article for Em and then 
to schedule some History of Hydrology ses- 
sions. probably For the 1984 Fall and/or 1985 
Spring Meetings. 


Meetings 


Certification 


1 -■ : ' y J f : * 

• . .. J 


: ■■ 


A new organ izaiimi known as tlu> Ainciknii 
Instil 11 led Hydrology (All!) and iis assiuiai- 
til Board « ii Registration has apparently 
come into Iwing wiilumt prior consiiliation by 
its loiindcrs with AGU or with oilier eon- 
terned wit- mil ic and engineering wicieiies 
(/•m. April 111. 1 IMS, p. MR). Certification of 
livilnilngists by AMI dues mil lia\e any legal 
slatns: All! is nut Isukccl by sialc ur federal 
legislation as is runiiniin l.ji JTiili-ssiniial Kn- 
gineei (I'Kl «r I’mlessiunnl Cenlogihi (]'G) 
certification. 

File Giimniilcc cnnsideicd ii (jiiesliunablc 
dial there is a need fur I'm liter c-erij{|i«iiiiin 
mules fm-er aiul aliovc FE and I'Gj for hv- 
drnlngisis; iiiid it considered inappropriate a 
scl I -proclaimed certification body that is not 
align c-d with existing scientific and profes- 
sional societies. The committee agreed tlmi 
ACjU had no direct role to play in the certifi- 
cation or reparation of “prolc-ssional hydrol- 
agists" m tins lime and that the certification 
procedures available ihmugh.the troditiunal 
registration bodies 1 a re currently adequate to 
sausfy sotjety's needs for protection from un- 
prciFe.ssipnFcl pjactjcfc.A ”■ '■?. 1 . , 1 


The executive committee judged the high 
point of the hydrology sessions at the AGU 
1983 Spring Meeting to be the two-session 
symposium of Groundwater Flow and Frac- 
tured Rocks, which was attended by well over 
1 00 hydrologists. The Inieriiaiinna'l Sympo- 
sium on Urliaii Hydrology and the L\vo ses- 
sions on ihe Nationwide Urban Runoff Pro- 
gram were also very successful. Thanks are 
due iu Jack Ruberisnu, Charley Faust, lim 
Mercer and Jacques Dellctir for their roles in 
organizing these scssinns. 

John Ritter, hydrology program chairman 
lur t he 1984 Spring Meeting in Cincinnuii, 
and Dennis Leiieumaicr, hydrology program 
than man fur the 1983 Full Meciiug in San 
Francisco, rcimrieil dial a full slate or ses- 
sions is planned fur their meetings. 

The ciiminiiicc noted that (Mister session 
assignments still cause some problems, h is 
iinpiirliim that the section recognize and 
maintain die status of poster sessions us being 
equal to vctIkiI prescniaiions. In many wavs 
poster sessions liuve an advimiage over vcrUil 
present iiiinns in tlint lengthy dbciinions cun 

res till between those who have mm uul inter- 


section Committees 


1 he Hydrology Section Committees and 
their chairmen for 1982-1984 are: 

Erosion and Sedimentation Walter F. Me- 
galian, l'SDA ( Forest Service. 316 E. Myrtle 
Si.. Boise, ID 83702. 2U8-334- I 457 . ? 

Remote Sensing Thomas J. Jackson, USDA 
Hydrology Lnb.; Beltsvillc, MD 2U705, 3m*. 
344-3490, •••'•• 1 

Water Quality Kenneth H.' Reck how, * 1 

School of Forest iy and. Environmental Smd- 
ics. Duke Upiv-. Duijiain, NC : 2770fi 910 . 
684:2^02. , > ; . : - v v;.;.- ; 


Air Fare Information 



Special AQU Discounted Air Fares Auallable When You Fh 
UNITED to San Francisco ® 


Your toll-free number for flight resenmtions: 800-521-4041 . 

residents 800-482-0243) 


Your AGU Convention Number 4367 


T hursilav. Dcccinber 8. 12 P.M., Nikku. SB- 


Special arrangements have been nude with United Ai dines to offer you aJlQdjscmi 
off Super Saver fares with the 7-day minimum stay requirements waived n 1 " 
available when you call the unlisted, toll-free number of United's Convention nJk 
8:30 A.M.- 5:30 P.M. RST. Monday- Friday. ^ 


Just call ihe above number, available to those within the 48 contiguous states. Askf 
the Convention Desk. Tell them you areallending the AGU convention In San Francisco 
or give them AGU's convention number: 4307. “ u 


Here are the detnils on your special AGU convent ion fare: 


$10 discount on the round trip Super Saver/coach fare In effect at the time of 
travel. 


The 7-day minimum stay is NOT required. 


Travel must commence no earlier than December 1 . 1983, and must be completed 
on or before December 12. 1983. 


Reservations should be made as early as possible. The final dale for reserva dons 
and ticketing is the day before departure. Reservations will be accepted after this 
date, but at the higher fare. 


Ticket purchase may be made directly from United; they will mail your tickets 
direct to you. Just provide your form of payment when you call. If you wish to 
purchase your ticket through an authorized travel agency, you may do so. 
However, YOU, not your travel agent, should call United's unlisted number. 


Special Note 

In the current "air fare war" there may be sporadic and short-lived discounted fares 
from specific cities to San Frandsco. These fares have restrictions and are limited. 
United s convention specialists will assist you in determining if your travel plans meet 
these spedfic restrictions. 


AGU ami United Airlines arc working together la bring yon a better meeting for las. 
Use the United Convention Desk; help yourself nmi AGU 11 1 the same time. 


Ground Water John B. Rubenson, USGS, 
EGS Mail Slop - 1 10. Rcston. VA 22992. 7U3- 
860-6971). 

Precipitation Vijay K. Gupta, Dept, ol Civil 
Engineering. Univ. nf Mississippi, University, 
MS 38677. iiiH-232-53i)(i. 

Surface Runoff Keith llipi-l. Dept, ol Sys- 
tems Design Engineering, Univ. of Waierlnci, 
Waierlon, Ontario, Canada N21. 3G1, fllU- 
885-1211. ni. 3113. 

Water in the Uiinatiiraled Zone Mulx’rl |. 
M'lrel-Scyinux. Diicctor, Engineering Re- 
search Center, Colorado Stale Univ., Fort 
Collins, CO 80523, 303-491-8549. 

Snow and Ice Altai Ran go. Hydrology 
Lab., Km. 139. Bldg. 007. USDA/ARS/BARC- 
West. Bellsville. MD 20705. 

History and Heritage William Back. USGS, 
Mai! Slop 432, Rcsinn, VA 22092, 703-860- 
6083. 

Editor of Eos for Hydrology Mary 1*. An- 
derson, Dept, of Geology and Geophysics, 
Univ. ol WiscoiLrin-Madisuii, 1215 W. Day 
ton St.. Madison. Wl 53706. 608-262-2396. 

The activities ol the Urban Mydrologv 
Coniniiuec have been placed in (he Sm hno 
Riiiinir Comm it ice. Flic exixiilivc mniinitur 
thanks Jacques Deileiir and his cnininillcc 
niemhers for their excellent work on the Ur- 
ban Hydrology Committee and invites diem 
to contact Keith llipcl to continue their attiv- 
itv. 

Attending Lhc executive coniiniitce iiiceLiiig 
were Jared Cohon. Jacques Dclleur, Peter 
Eagleson. Allan Freeze. Mark Houck, Ivan 
Junnson, J urate Landwclir, Dennis Leitcii- 
nwier, Roy Sidle. Waldo Smith, Fred Spil- 
haus. Juan Valdes, and Jim Wallis. 


uatc the sin cess ot uuiviii piograimaod 
propose Inline projects. 

• Ionise la-vien reported mi the Spring 
Meciiug spet i.d session mi Caicci Choker 
'Flic IVrstmal and die Si iemilic. An atnmnt 
of this ses-sinn .ippears in litis issue. 

Those aiicnding the <0111 mil ice meciiug. 
besides I lollislei. were com mil tec incmbch 
Laurie Brow’ll. Louise Ix'vien. Chris Rtwdl 
and Connie SaiH’eiia. Alsu at lending wait* 
ollicin inciulier Robert Manka, AGU’s repie 
scniaiivc to the Scientific Manpower GjiiiiP' 
sion, 

Caniimenis on cdurmioiuil and humane 
soi i n es programs and questions of ouicfra 
are wckomc and should lie addressed to tbc 
i luiirnuiti ol this (onimittcc at the AGl'hKw- 
quailcrs address. 


Panel Discusses 


Career Choices 


Upgrading 

Teachers 


Caiccr Choices: The Personal ami iheSa- 
eiiiilii was the .suhject of ihe 1983 AbL 
Spring Meeting panel discussion sjwnsow 1 
by AGU’s Kdmaiion and Human Keamno 
Committee. Ijiurie Brown (Uim-crsiivot 
MiLssacl inset is- Amherst) moderated ih et1 ' 
im-mher iinnel of Aviva Brceher(Artn |l | 1, 
Lillie Co.). Robin Brett (USGS). Louise U. 
vien (Exxon Production Rcseiireli 
Russell (UCLA), and Fred SpiHiaus jACOJt- 
In inmhiuing personal and scienunt® 11 
cerns into career choices, most P 3 ^ 1 ' 515 
agreed on ihe need to be llcxiblc abotl1 . 
you do, to do something you think you 
do well, to keep a sense of humor. a ™\ 
possible, to use mentors and d»c 'tcl*™* 
help you find and acquire fulfillinil P°*Vj 
C hris Russell has been at UCLA as aF 
uate student, on the research ractiity. 
now 011 llic tenured Faculty. He 
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The issue of government legislation to 
support ihe upgrading of secondary school 
r*] d n,alil e ducaiors was (he focus of 
S Education and Human Resources (E 

h. „ o .oT« ni !i‘ Ce - n,ceiin g held in Baltimore 
Meeting ’ dUnn ® AGU s 1983 Spring 

The tmmiUK discussed several ways in 
which AGU cojild be involved in encouraging 
teacher upgrading without subjecting other ” 
govern mem-supported scientific projects to 
dccieas«. Committee Chairman Charles Hoi- 

ISICI said he has miked to individuals that he 
knows on the House and Senate approprla- . 
lions committees, and after the Senate ver- 
sion has passed he will report back to the E & 
HR commiuee The question will be: Does 
howi WaiU l ° become involved, and if so, 

^ On other topic,. H, e following actions were . 

" ,0cla, P ° ru,e Caters h Ocean- 

fflhttlr ™ ;,pprl,ve,, • 11 b ' p“ b - 

• h. was ; agreed to continue the Jqb Ceniers ' 
ivS e r? nal kfS! meeti, ig s :« iheir Current ■ 

• 1*116 Commit tee .reviewed and revised a 
quesdmjnn're rormaiJipg , 0 fl se!cct 
of AGU. members to help the cgurm^ 


now oil uic iciuiicu im-mj-j'. — 0 "Jwl 

to “be the world's expert in.sonred» n 8y.- , 


10 uc me worm s expo 1 rv 

do what you enjoy since you will j 

considerable lime doing it- Chris saw 
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hi' skill as a writer 10 gain recognition and his 

n-eni position. He felt that working 111 an 
^Wdiedgroap un.il he became pan of the 
wiiem was a valuahfe apprmith (Jim lwl- 
liices his career and home life by making 
sure housekeepers and babysitters are reli- 
able, which helps bull his career and mar- 
riage to survive. , , , 

Louise Levien went from graduate srhuo] 
l01 post-doctoral research position at Cal- 
tech This transition was motivated by purely 
Kieiitific and career consideraiions. The 
Ban from California to Exxon was conskler- 
ibly different. She had decided not to apply 
for academic positions because research 
funding is so difficult for young scientists m 
obtain, and because she “was not prc|«rcd 
fora 7 -year test". In addition, her long-time 
boyfriend had a job oiler in Houston, so she 
agreed to look there, but only to accept a po- 
tion she felt was viable on iis own merits. 
Louise feels the positive sides of an industry 
job include more easily available research 
funding, fairly regular working hours, and a 
good alary. The negative sides of industrial 
podtions are very limited vacation, massive 
changes in research projects, and die real 
possibility or being laid ofl. 

Fred Spilhaus, partially motivated by pmri- 
oujm, went. from graduate school to the CIA. 
He mined around one of Chris Russell’s 
comments by saying that "whatever you do, 
jou might as well enjoy it." Fred’s fadici, 
who was also his mentor, played a large pan 
in bis transition From the CIA 10 AGU. Fred 
disregarded the First request lor an applica- 
tion to be assistant director of AGU. l ie then 
Inrned that the current director was retiring 
and that this position was created to bring iu 
anew director for the Union. Fred's persist- 
ent mentor had a second application senl lo 
him, and this time he applied. Fred slated 
that society work is very rewarding Lin sn cu- 


mins and that he is 1 rave ling about 40% of 
the lunc. 

Aviva Brcdicr lalked in general about Ini- 
ancmg scientific and personal goals as well as 
specifically about her own choices. She de- 
scribed a career-energy diagram in which 
some positions have high potential energy 
while otlicrs have high kinetic energy. There 
is always some activation energy associated 
with a career change, which can either pro- 
vide a gradual or a drastic change, A learning 
curve is always associated with a new posilion. 
and a question lo ask yourself is how sleep do 
you want that curve to be? Aviva changed 
schools several limes because her husband's 
career was more advanced, and she has 
worked both in academic and research posi- 
tions. She emphasized the need For a very 
valuable skill in her present work at Arthur 

D. Little Co.: the ability to teach yourself. 
Given the heavy government funding of her 
work, Aviva now feels she needs more per- 
spective from the other side and will be 
spending next year as a Congressional Fellow. 

When Robin Brett finished his Ph.D.. aca- 
demic positions in Australia were limited, so 
he came to the Carnegie Institution or Wash- 
ington's Geophysical Laboratory. Robin em- 
phasized the pare that luck, both good and 
bad. has played in shaping his career. His 
early work on ore deposits got him an offer 
to work 011 nieteoritics at NASA. Although 
he was challenged in his work, he fell Hous- 
ton was not where lie wished to selde. Robin 
stated that early in one's career the need to 
he flexible is important, whereas once estab- 
lished, more attention can be paid to pcisunal 
preferences. He left NASA for USGS head- 
quarters in Reston and from there became 
earth science director for the National Sci- 
ence Foundation (NSF). His move to NSF was 
made with the clear understanding that his 
position at the USGS would be available when 


his NSF appointment was completed. Rubin 
feels that by applying knowledge from unc 
field to another he has marie contributions 
that allowed him in move lo positions in vary- 
ing fields. Willi his perspective within NSF lie 
cautioned young scientists not to design their 
research to follow curreni Funding. 

The Education and Human Resources 
Commiuee plans to hold another panel dis- 
cussion at AGU’s 1983 Fall Meeting, in San 
Francisco, on Wednesday, December 7. The 
subject will be “iwo career couples," and cou- 
ples are being sought to act as panelists 
(whether one or both are geoscicniisls). If 
you and your spouse wuuld he willing to par- 
ticipate, please contact Connie Saiiceua, La- 
mom-Doheriy Geophysical Observatory, Co- 
lumbia University, Palisades, NS’ 10964, tele- 
phone 914-359-2900, extension 4 12. 

Membership 

Applications 

Applications for membership have been re- 
ceived from the following individuals. 1'he 
letter after the name denotes the proposed 
primary section affiliation. 

Nadhir Al-Ausari (H), Paul Allen, Patti J. 
Anderson (H). Harvey Belkin (V). Rumen D. 
Bqjknv (A), Michel G. Bunlinuiiiic, Bernard 
Borcnrd (GP). Richard Brewer (S). G. Ali 
Delighann Michael P. Dempsey (G), F. Kim 
Dcvonald (U), Andrew G. Dickson ((}). Eric 
F. Enghrcrhi (T), Carlos Elmer Feiro (Si, Ed- 
ward P. Foltyn (O), Dan ell G. hi u italic (II), 
Ryoichi Fujii (SM), Daniel II. Gueddeii (A), 
Bariy Alan fnildsieiu IV), John Giaves ('I'). 
Olnfur Giiduiundssoii (S), Avijit Gupta <H). 

E. Anthony Haas (T), James C. Hare (T). 

Eail J. Hayier(O), Harold C. Ilelgeson (V). 


Roger A. Helvey (A), Kjell Henriksen (SA), 
Don Hcurii|iics (V). Vuzo lshikawa, Albert 
Jambon (V|, Kuuin Kai. Michael D. Kmm, 
Hiroshi Kuniagai (SS). Michel B. Larue (T), 
Alfred (». Luiham (Gl’j, Thome Lay (S), 
Ching-Yi C. Liao (S), Hcung-Jac Lie (O), 
Theodore (!. Lodcr (O), Robert F. Midrlcl- 
burg(H), David A. Mu si art (V'), Hans Peter 
Nuchtncbcl <H). Sun Woo, Nahrn (H), Fran- 
cisco Navarro- Vila (T), Roliert W. Nesbitt (V), 
Miclmel S. O'Day <T), David D. Parrish (A), 
FausUi Pasqualucci (A), Samuel T. Pees (1’), 
George Pendleton (), Shy am Prasad (II), 

Victor A. Ramos (T). D. Rapp (O). George 
M. Reeves (H), Donald L. Rice (O), Stephen 
W. Richardson (T), JclTrey E. Richey (Oj, 
Barbara J. Ryan (H), Karl Schrocrlcr (S), Lu- 
dolf Scluihz (P), Anion iu Snares Correia (S), 
Erwin Suess (O), Paulo Tacconi (H), Minurn 
Taken (S>, Noriynki Tanaka (V), William 1. 
Thompson (A), Catherine L. Thornton (G). 
Ronald W. Tracy (T). Tadaliidc Ui (V), Nan- 
cy R. Vnndcnberg (G). Karel F. Wakker (G). 
Jeffrey P. Walker (A), Frank J. Williams (O), 
Stephen Wippel (5), Lucy R. Wyatt (O). tier 
Liang Young (H), Paiil K. Young (S). 

Student Status 

Susan Q. Bmiiuly (T), Michad A. Celata 
(S). Francis II. Cha)H.4le (hi), Catherine O. 
Cimstable (GP). Ilyim-Cliac Cymi (V), Beruu- 
drtie L. Cznchra (M, II. Dannelongue (O), 
William S. Deislmwiiz (II). (»orau A. Eksirom 
(S), Andrew J. Friedl.inil (A), A. James Fiicd- 
soii (P). Andrew | . Gralz (1*1. Stephen S. I Lil- 
ian (V), Kcnneili M. Ilinkel (A). Mohammed 
Mo/ziimmel lloque (Hi. Jiv Huang (S), Jima- 
1 1 1:111 Islok (ID, Christine Kolin manii (11), S. 
M. Kong (S), (iaii Sue Perelsinan (V), Rich- 
ard S'. Kijnlwck iSM). Bill Srliroedci ( F>, 
'Fhoinas Scnuliren I'L ), Judiiii WrigliL-CI.uk 
(V), Ding- Wen Yuan (C«l*). 
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Separates 

TeOrdpr: The order number ran hr 
found at the end of each uhMr.ui; iih- .ill 
dipis when oidci ing. Only [upers with 
order numbers are available Irom AGU. 
C«t:S350 for the lin*t arlitle ami SI. no 
for each addiiional ankle in ihe same or- 
der. Payment must utroinpain order. I)c- 
poHi accounts available. 

Send your nnh t In: 

American Geophysical Union 
2»JUi.i Florida Avenue. N.W. 
Wasliingiun. D.C.. 2IHHI9 


Aeronomy 

*" U I' a,,d MmrttUM 
triTitinT »L'5 TT “ husubfhehts or los-nfuthal 
*" D TSHPEKATUPia [H tilt 
W n,K * u, 0ML UFA ION 

d'Ltuilai 4aa n,5nnmlinat 
BP Ub. 1B402 S.iLnE- 
^r,,nc • , V- Wlchwar nrvL H. Kotnn 
fcrei ob, °f pDrrnrmftil in 

u ,< , I'M nt ChaisnlVa hnvo )<en 

Iciitai Uirrcoeplioro in Lho 
l«»hJi l fi,ulra > CDnponturM nud ihndtlu 
[.j. v ■hi Ing periods without icnile lioat- 

«llliln» f* 1 ' 1 "**" ProFtleu <i( tHftnrauirei and 
B t«Ppro*l«eeely proporLlonal 

'".UinM a ■ IMlt *oal for o«eh Banth and praOlai 
r -l UOv-la ■P ,el Ftc nlghli. Rat vo an 9J 

l»I , lritl ^* ““ ProriLoe of tompornlure art In 
iRlli., . ***** lacehla 71 node! and Ilia 

CM,. <■>-.. < j° ! t< *‘ on Oe^uoncr n« aLaLtar tu 
ktntt, „ th * “ odBl • Coni latency chocki 

■entiw,, ■ e 5 lll, lon Frequoncloe and teapot - 
U It, 4 ., 1 ^'‘“nned, ae were vortoui almilatLone 
K m luj / CenperaEure prof Ilea beEwaen 

'"UiUm, IrT ™ (our , Pa e *tU nights thaw 
I: n*liw c “ "'Slit to enothar that ora not 
*a* ijii«o.,., <, ** n T tlc * e “*lEy. Morn ver, thara 
* iquoi ... V r **Elona during oacli night that 
“•'•istir* ^ •VEoapl.orlc tldaa. (Lowar 

Won. ' ‘'"'-"•'■ml col lie Ion., auroral 

' Blu «. Papnr 3*l54b 

1 taeperature 

hw, f | - B *SEn rw mss spaiTni'WRTm 

'Ulllig p.,,. Aaronony Branch, nod Jar. 1 Space 

fa ISls-a'i I ‘ 1 ‘ . W» 207 Z I k 

* -J , r,e * 1 "oaal of teepetneure, danilty 

flc cludl„. * »» talon of Che original WIS model 

■"•«*> ■"■! *« l**aBd on 
'“JNEita.’ _ ,lt¥ i ani coepoalcton dace free a 
•“•UU., ZSTF 9 ° f rncfcet fllghCB, lavan 
lv '«liag r, ' ,# Incoha rent scatter radars, 

Ha p * h ‘» h 'olnr activity, TM modal 
1 • •** l«|, of ,12“’ of nautral parser Lera 

* JI * a*liiLir„i„ . th,r *oapheia in a conclnnoos eanner 
!! ll, W | fr sltit!!5 th ° fc ** lc “tnieturo of fha »13 eodot 
H 1 " 1 "Ffroa chaa'i’ ** th " daeraaaem, coepa- 

a le,. * 0v,r atiioapliBre values whits yearly, 
*aoaii, an, i’ 1 *” dall 7. variation* In taupe rat ura 
* ,I| ta ro, , r »««c*nable agreeaant with pravioua 
J u,t Jilin, „““ r Jheteoaphare. An altarnata 

."''ii Ui, , h !^ n “ le variations Is provldad 

^Slll g, ,“ r ep indlcoe and an A to 10 hour 
af»J" riao»phe rt e dennlty and tgepera- 

^j'lru^i * *« ■ twntlng avenc. Additional 

utivil, U 111 ^ For the tlee Lndepmdonc and 
<• longitudinally ' 

2?‘ Ur wySTi. «“*“» "FF«t. Th. . 

**f aid *!v. ,acr, otlon ta baaed nn maaa ipnctrd- 
,b,Q rptlon Baaauraaanca rather than' Lod 

Hlgj '( Paper IaUOS • 
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«r ggS,"^2 10 NOSPUE R1 WITS THE : . 

.. 

thbtee.. of arw4 Pl*n«rarv 
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®M»»ratt» , ef , J! ®F coophv«tca end Planetary 

Jt**"- J«5n2 B !‘ n C, V*2 n * U ' U,B « 

^ gJJJ 1 * "• J - >■»«". 8. 8. Bataley and 

»t PeiH!*!!j[| er *-*itatoapharq-yroppBp)v»re)‘ 
Jltfi Mk, re Jf * * U,U 8»o»W«a paarly een- 
^ »5at» J?* tut too neesutaBentS of the V*- • 

danatty Irrogularitlia ot • • 

US In) alttp'a* and.Jeaa cantlftuoua 

•Jpj *awava t , i..* 1 . 1 ob *arvatloq», during the 
of the tu?* 16 ** «t the origin 

* 01 *8aai a! r , • e «S»F*r* Itollli tha spell- •• 

. OMamattoaa fraa tba a«cby 


OiatAnlV^ Incoheron i scatter radar are used to investi- 
gate tho cf Tecta ,'f elo, tron pretip It at Ion and tuynutc- 
apherlc convection electric flelde on the VHF :b»ar- 
vatlena. It la ahoun that the backseat ir red VHF a Lgrul 
la uauallv enl.antnd when auroral panicles inctetu the 
P- real on Ion I rat Ion, Tho uagnetoapherlc convection 
uiacirlc field* do uc-r general Iv affrrl the imerpra- 
E-illcn of Lhv una.ired validities ci the Jo plaan 
ItrcKiilarirlua aa neaenphoru ulndn. Cnaiblnad i.cuirnl 
wind iu>asurrmenla iron the two tadorn show erne evldenca 
Tar A LiinLin.ioua diurnal lido Tron the ti'a-iftort 
ihrougti the ihem.epharu. 
i. Oaopliya. Pas., Ilia, Paper 1*1100 


Electromagnetics 

hint antenna [phased Arrays I 

NCIIWM.I,’B' PeiJtTI-aisItlP Alb at'. EVP'-ns AW* jl.TU 

inu. 

j.*. Ha lac- Ifadar Ptvieir.n. naval Beae.inh UL. 
WaahliVlton, li,C, lullS) 

Dili r^pnr ■<anLn»n th" effect of errors on the 
r^ah aldaloM laaal of a phase) array. The aLdalobn 
lava l JLatrlhatt-SD if the radiation pat tar a for 
noth Itrnar and planar arrays la »»un to b* Plclan. 

* sat or constant probahlncy curvaa La presented 
which rnlataa tho a l lovable pails an) amplitude 
arrora with the allowable aldalotaa lovel deteriora- 
tion. banpl'M are presented to dnonnecraea has 
theaa aurvee ear b« uea.l to design a low sLdelo.be 
array vitn a haetsi tolerance or error. Thaao 
curves , or axtenelooa or than, provide a useful 
tool for tha engineer designing an array aaleana. 
for a planar array with correlated errors tha 
total wsrLancn o la ehn root aw square IBM) or 
thn error In each elenant lo gp Inctu-llng both cor- 
reletod and unenr related erroral and Idle oontrl- 
liutton of correlated orrora In a aubnrray la c l, 

Roth o u «nJ a r are functLona ol tho errors and tha 
I Hue! nations, hue d c la alas a funotlon of din pat- 
torn or tho nuLerray In wnlrt the arrora era oor- 
ralatnd (phased array aMaloba, array arror toler- 

incel, 

Knd, flfl., Pop*r 3RI378 

070 J R Iog Iromagne lie a ( Anlonnaa ) 

IMPEDANCE OF A PLANE CAPACITOR IMMERSED 
IN A BEAM-PI ASMA SYSTEM AND IN A STREAM - 

INO PLASMA . , „ , 

T. Fujlln { Dopartmsnl of Elaclrloal Engine* ting , 

Tohoku Unlvonily . Sondal 980 . Japan ) , 3- Adeahl 

An impedance ol a piano capacitor in a crid 
tlsrlran bnam .electron plasma ayalom la laveiltgalod 
Iheoretkallv. A radial Ion re.i.Unca raaulta Irom ek- 
atiatlona of t«n beam modal. It la found ibal ,h ® ra " 
ilalAnco bncomaa nagailva in a trequanfly range below 
nn a loo iron piaama frequor.cy due lo the affect of ■ WO 
■ I ream Inautblllty. A. a spaclal case, tho lrapadao co 
in a atreamlng oallletonlo.. plaam- oMoh Imrludo.np 
atallonary pla.ma component la al.o ™ 

impodanca is found lo b. very almlUr to the 
tor fte aiailoniry pl-.ma Mvlog an equ «!»"» eclll.ta» 
frequency. 1 Antenna. Piaama, In a»R Willy ) ■ 

Pad. Set., P*P Br 381 181 

BULL*? 1 FLD* F0WUL AT 10HS OF DltLfCTalC-COAlED 

"111 field remulitlonsutlllxlns a ganaral- 

&tt&&ssrs£- 

jrs&TtS sss>Sif««“"9 Mg". 

Gundiry condition, BpMr)ed1 yKlor wv» 

asslw'ww,". 

6AIE«KIH’S * l ??l ( «rocai teak- . 

•■gxs-’ftK •" ' ■ 

■ sart.rLS.sa; ■ • 

(a aolvo Varlou* Fieri ,. c MiqJar. to ih« ‘ 

■ 

orlnf-owt the p » m T ggiarkloN 

the warlatldaal oathod. VU y ig» J* » ^ - Mitt , 

method and tU th* al«M ... 


appearance of this piper, applltellon or a 
particular technique 10 (Diva an tied ramqnet ic 
field problen -ould be mra ilqornua than lornal . 
(variational nelhod, Rayle Igh-R! (r malhcd. 
Calariln'i method, method nf lean iquarai. 
convargnnes. nunarlcal lachnlqua, meihod of 
"omeniil 

Rad. Scl., Npgr 1SI00? 

O.'Jh NsJi.i lllscls 

htiEBHiiAri.jii nr Li.'RRF.sr im.uv.ar. on * chafaKrivc 
ITS If lUtEVWO IS A uIElCTklC *:iAB 
K. A. Mlchalst. 'llaclr.cal >ng[naorlng 
beparroeni. Uaivaralty of Hsvlii Ippl , Unlvsriity. 
iiailllipp,, and i. H. Butler 

Integral »iuaLlon> for the currant denaity on A 
TH- and a TC-e,cUad conducting scrip enbuddad m 
a dielectric alsb are derived and salved nuaert- 
t't'.v. T...- i-. .v r l«l l-i ,-u-- .X'-yiils laeoryvt *'e-l 

... tha -..raels v( me intv^ral --ivali'int are e- 
viluatud rnewiiculiy a' ing nrlMI ap-iciftad p»»hs 
In th, nonplus ,pr:tr *1 plana, and a path 
luttchlng tula, ion is uisd tn utlllH the af- 
ficisnev of the integral Inn. Reiulta ara pre- 
a-intad lor cur, ant Induced an acrlpi In locny and 
located alabe [ur both plane ujvs and line 
currant eicitaclom. tha effect! o[ varying ilab 
thlcVoeaa. atrip width, diaplareiont of tha it, Ip 
froa the Blab canter, and the loaa tangent of the 
■Idb naterial on tha currant distribution ara 
denunatratsd. (Conduct ing atrip, dialect, Ic 
alab). 

Knd, Scl., Paper 151147 


Geochemistry 


l«0 t'naalatry of bodlea of vaiar 
aXOCHLHIJTBr OP THE UUZVJ Z. IHE IHPLUI1CE OP 
QEOLOOy USD WEtTHEN I U E87I ROUHEnT OH OlE 
D1530LVED LOAD 

R. P. S til lari (Depirtaent or Teolc.gloal and flei- 
phyelcal Sc Ion. -SI. Princeton Unlearnt ly, Prlnca- 
ton, HJ 03?d4) aed J. H. Haoni 

In tha Isnun Basin, substrate lithology and 
amalonal raglsa (iSSO In Isrtoa nr lransporl-1 ta- 
iled and uintHsrlng -1 tailed danudstloitj start the 
aont runiaanatal control an the rhea Is try nf l-f 
fioa vi tar a within a catolaant. anconltry 
affacts, sunh as tho pnalpllstlon of salts 
sLthln soils sad in strain bads, biological 
uptsko ind rolsasa, sad ojollo salt Inputs, iro 
sow difficult la dtsoem. 

3uplss ran ba saparstad Into four prlcclptl 
■roupings bnaad nn rslatlaoihlps bslsssa Will 
aslton nhsrgs (T>) ond guBlogy. (») Blvsr* with 
C< T3 • <200 psq/1 drain tbs salt tntonsaly wsalh- 
ared ■■ Is rials {Upper TArlliry ssl taunts, soils 
Of toa Bagra Bastn anl atatltrly vaithawd 
rsglans^. Ihaas rlvsrs shnv high luuals of 7s. 
il, H ud eolantlODi vnl are SBflonat Id 51 
relative ta other snjnr spadlssi they uihlbl t 
cation filtas stsllsp to those of substrata 
rooks. Ui Rlvsrs with 2SHT2-H33 mi'l 
■tllasdua tsrralas. Thass rlvsrs sr* slso rich 
In all las rslilivs ta othar apse Its- Bl»»rs 

draining usa Ihsrlng- ltai tsd slllcsous tarral^ 

■ihlbtt tbs highest T2- Slid taolr CStlon land Is 
MptasUf prersrsnllally snrlched tn . Is over X 
gnd Si over Mg vh*n conpsrai W lh« rack! iW 
their jstalssnis. (Jl Blvsta ■*«* <M ‘***”*? 
nsj/1 drain air ins sail seats or rs-l- brts vita 
high ostlon conciot rat Lons (ra lulling Itss ths 


prvanii. o )f , -vi! nimr V,i|>ri-«n ■». 

t-.- fori/l-ir. ,n1„o, lr.-l r-bril an.i.-o vol ninvr 
• •srboni , --i ,r. bt'tM-w. »n 1 -*'. 71 .vj- r;,->rj 

wiMki* r , I a*, i . -I) high l-i-e.% if »#, si-a- 
llnltjr. in' 'in rlu-iru l-i.ninr ryl-t -l 
jiiii". ml lln-r -r-ip'rlto-i'. li «l ,f - 

u-i 'l •I'-ii-i 1 is is /*■ | 7t->- 

rtoura ar-, rl-h lr. anl 'l. I-v -gar. »a ■ 

ant - 1 ■ . rl/-r» ".vril f hn,« 1 ,; st-nva! '-■•.■ 

rsll-fj *f '.ltTl ml sl-a'ia. 1 ,- ", . 

couac i prlrarll.r tj '.‘ir • • ■>i,..-in l c •' ud 
onl "VBpirltan. 'Pl.nr -Knaln-.p/. v-r..-r!nj". 

<«■. mantel aru'l'n, ta).- n> 

J. Rccphvs. Rea,, Creun, Fnpe, 3CI157 

Geodesy and Gravity 

IW artificial Satellite Techniques 

LIBECT DETEHHUfiTlOH CF GFHITATlt'IAL HARHC'Jiri FRCK 

LW-LCU QRA/StT DtTI 

C. b. Vigrsr (Nttlonsl Qs-Mstln Survey, Charting ar.d 
flaodstio Ssril-les, Nat lens I Doean Service, Viltorsl 
Dussnla sod luoiphsrla AtalnlUrntlon, Rockville, 

Kl. 2i>K2t 

in ifTtalent ealhcJ Is dsvslcped lo cco[uts gravl latlonul 
hiroofllos free low- low as tel 11 tc-satel llta range rats 
EAABurSBsntB. the astsllitoa are issuasd to c* in nusrlj 
tbs bus tow sccsntrlcllT orbits. Tn roslAiSl rszgs rata 

signal LO nod tied vlLh frsquarclas derived fron 1 1 roar 
perlurbatlcin theory to sn accuracy of about Ji perosnt. 
Significant Bonllusr arfSOU involving J ?1 not currantly 
nodal ad, raqulra both J 2 and J, to ta known 1 b tbs reference 
ti-sJactcrtSB. Sica haraenlo f • ,B> genarolaa I -1 principal 
fraquino Las, but Mi ay ara nob unique. Vet II sppssrs 
posalbls to dsslgn a I tv altitude adaslon which kesps the 
pair at nearly osnsUcl osFaratlcn and whirs U-.s mquaaaiaa 
tor all toraa lo (180,180) ara asgarabla after only about 
H walks, g staple d anon at ratios of lbs cat bad la ahevn 
bo ranovar (lb bwo it erst lose) a noaplata (4,*1 codsl 
(lass J 2 and Jj) froa I day of 'psrfast 1 emuruuu 
(tvary 7 Dilutes) generated by Buaarloal Integration. In 
this result, tha efTatta of cr tit Qalsra Lratlon ara Inbludsd 
la ■ aruda way but no othar grsvltatlnul sf recta (of 
higher degrsn cr rroa luat-Mlar attracbtenl ara prasenb. 
Kara- lisi sea, Ihe asthod le esallf extendsd to blgb degree 
with rapid new teohalquaa (which era dasorlbed) For 
oileulablng lbs rsqulrad Inoll ration futatlona of the 

1W Polar wohhle 

AiiimrennEiSiff Hiiwuir tmmu rr i«f f*“7h'S px« 
Minnv iiEimr, wwwurniis in ««» 

B, Fcwiq Chan (Ere-l/ngialcH Branch, 'tadifsrd r sntr rilqht 
Teeter, RroenhalL, Hgrylanri 7(177! 1 
TV* V) year lon-J ( |OW-1110) finnnqmnsnut let nf 
International laMt-ide Saryle* (IIS) polar mntlryi 
dita Is ana 1y led using tbs "Pularaqrdssltl metbivT 
(Dim A Allharl, IIM] ,tri rrtnlye and prnXuie an 
ett Inals lor (h» enrol ec frequency and aapll- 

tuitn fnr each harrmnic conpendnt In the dsn, I."., 
the annual wnhhla, the Id-month f handler wnhhla, the 
flirtnwiti wnhhip with a ppMan nf annul 31 vnbft, 
and a linear . secular drift Iflr (snlap uan*rl. 
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The eitlnit* fur lh» locular drift of I tie pole of 
i;'S*]n"*/)rr agrees well «lth surlier Investiga- 
tion*. The ITl-yonr HwrlAwttr wohhle Is shown to he 
mgrqlnally rvtrnqrjrie, Out sppeart M n.hlhlt a 
rnnipTleetad behavior which cannot he resol»ed because 
ft f l ho i Port ness of thu data ie», The es Masted 
pnrlod of the annual wohhlo anreei with the theore- 
tical valirn of JW,?S dsyq. The anplItuAo and phase 
of the annual wf)hh|o flucluafe rather little over 
the years; no evidence was found »n support the 
larqer variations pennrfed hr earlier Invest lea tors. 
The results Obtained for the C hand lur wnhole Support 
the arqiinant thot the Then flier wobble Itself Is a 
nultlpIP-Cflnpnnent ml Inn. Ir If Inunfl that the 
'"handler wohhle In the IIS data can he aflriinately 
modeled as a 1 Inner {mhlnsMnn of fnjr cnher^nt 
Slnufofflal components with nnnlnal periods of 404,69, 
flPd.lW, dlf.lt anfl 449,6* days. All four cijmprnsnli 
Pwhlhlt an almost circular, pronrade roll on nf the 
pole. This Is taken as strong avMnnce for the 
vl 1 Hit/ nf the faor-eonponent noflel, far this cohe. 
root behavior If Inconsistent with the hypothesis of 
a single cnnponent evcited In a temporally and for 
spatial ly raodon fashion. Furthwrnqrq, the fngr- 
crvnponont rode I 1 ft, plains' the apparent phase rever- 
sal during liun. loan and the pro- 1WA empirical 
perl od-i-rpl l tilde relation of the Chandler wohhle, 
(Harnnoic analysis, polar notion, nultlple component 
of Chandler wobble). 

J. CetpliVB- POs. , Red, Paper 3EU08 

Geomagnetism and 
Paleomagnetism 

2560 Tim variations, paltansgnatlsa 

PALEOHAGJUTJ SK DP THE UIE CH£TACEaUS-2A»LY TERTUST 

KOBTH-CEHTSAL KCdTAIIA AIXJU 1C PROVINCE 

J.P. Diehl (Dept ■ of Csol. & Coot . Engig. , Ktchlgnn 

Toch. Oniv., HouBhlon, HI *99311, H.E- Boek, Jr., 

S. Bepke-Dlahl, D. Jacehtoo, and B.C. Haarn. Jr. 

PAlcuKugpal 1c result* hsn barn ohrilnrd teoa the 
I-ato Cretaceous-early Tart lory Ignatius coop lose* of 
the north- central Homans alkalle provinca. Data fr« 
9A nits* |p Eocene volcanic and Intruiivr make glva a 
paleouagnatlc pole located at 112.0*11. 179.2‘E (Aqj - 
3.S*| k * IB. 6) vflil la JS altaa In Palvoeeun Inttuilona 
Yield a pnlsnmagnoi 1c pola sc BL.S'H. Iftl.t'E (Ays ■ 
3.^*1 k ■ 20.21. Thru poles dlffur by only 1,4* and 
■ro rial ■ Iga If [cant ly dlffutant statistically, Thu 
130 alto VcE'b ahuv no slgnlflennL slang* lien and aug- 
B«*at iu> ■ I pair Icnnt AW during tho par lad of usgnml- 
cet Inn of ths Innuoui cvntera. Poet-m.iggat.liac Ion 
sc me tor ill comp] leal Iona la those rocks jro nlnlnal. 
Tho preannre of a alngl* predominant polarity In thoaa 
Intrullva replappa to in lores a tha rdlositrlc nga data 
that sugp on I that Igneous activity vlihln InJtvIdon] 
centers was of short tlucaitnn, 

The nor Lh'CantrsI Hon tins data tagochar ulili other 
nsrly Tertiary. Cretaceous and mld-Tnrtlsry psleo- 
cu Rustic results require m>J I float Ion at cur sari lor 
APW ohm no logy (Dluhl. at al . , 1980). It now appears 
that A PIT relative to North Ansrlcs sines chs early 
Cretaceous consists af a polar at II Island during nuch 
of ths Crelsccftua fl20-7S n.y.b.p.) , a psrlod of rapid 
aavoruBt In Istuat Crotocooui line (75-4) a.y.b.p,) sod 
a period of al™ polar novansnt thareaftsi. The onset 
of thi) parted nf rapid AFV correlates wall with ■ 
onjur changi In plnle Ballons AL ndO n.y. and tha be- 
ginning of Iho l.araolde Orogeny. (Earl* Tertiary, 
pj U'ongriai ten, p.vLsr Hinder. Belli stand). 

J. Ceophys. Row. , Raj, Pj P er JBI4i)« 

2199 Hlacallsneaus i.Datrltal rensoent nagneiiaa) 

PALE 0'UCSE.T f SH OF FV'J LATE fl-EISTOCENE LAKE BASINS IN 
COLORADO I AS EVALUATIOi Of DfiH AS A RECORIiFR OF HIE 
CFOUACSETIC FIELD 

J. C, Rosssbaua IU. 3, GooloRlcal Survay, Danvar, 

Colo rid), 80221 j end E. C, Larson 

falaseagneilr studies ol asgnstlle-baarlng lacustrine 
■BdlraHH Iras two Late Plelicocone sect lone In 
OilOTsde, Indicate Hi.il deirttal rsaanesL csgnetluelon 
of flna-gralnod (sllty-clayl aadlsents at both 
locations was capable of recording chingea in the 
nngnt-tfc field aver period! is abort aa [fiO to 200 
ve.ire, whereas, courser grilled allta In one of Lha 
sect Ians seen to be loss efficient recorders of tha 
geomagnetic Hold, Tho rresosnee of the flno-gralnad 
sadlRonti ccntalna an appurant Inclination arror of 
about V at Milt local! t lea. In .lddlcton. local Iv 
operative Japoaitlonal and,..r rowt-dvpciUl,.nsl 
piBCBsaas liavs produced both Intra- end Interbaalnsl 
aystaeatlc dlflereocsm In the reoenaDca record a of up 
to about J0° Id declination and 10° In Inclination - 
Oompsrlson ol Lha dlcaetlonsl data ft OB tboas sections 
with that* Iron four other broadly contaeporansous 
B»rth tear lean lake basins rtvaela gansral sLoilarltlss 
la lha longar wnvo length future a, partlculecly of 
dec! tut I on. Houevit, abundant minor asd aa viral nalor 
dtaecopaoc lea awlnt. The greatest dlfllcnlty In 
flntarnlslng the significant;* of ths slallarltlas and 
differentia balvwon ths racorda Iron cha various lakes 
Is the present leek ol priclas age and Stratigraphic 
control. (Datrlial rsnananL oagnatlsn, secular 
verlatlos), 

J. Soopbva. Pas., Pad, Paper JB125T 


Hydrology 


31 IQ ZrealoB anfl Sedlaantatlan 

SUmT-BASBD MODELS OF 5D5PEVEED BSDIHUfT TRANSPORT m 
STRUMS 

J. VaoSlckln and t, L, Beach ta (Dapa riant of Forest 
97331 0r **“ n Sc “ c * University , Corvallis, Dragon, 

Sediment suppUaa end strata discharge tognthec 
datorwlra the peccarne, orar time, of auapandsd asdlnnc 
Toads In email screams. Heat of ths unesnslnty In 
empirical itrsamnow-asdloant rslat Lonihdpa can bs 
attributed to changing supplies. Our transport nodal 
at lilies a power faneclea of tha fora C - sq*. mhara C 
and 4) era aidless C conceal tat Ion and strsam dlachargs, 
rospaet Italy. Tbla sspraailon was augasnted with a 
varlabLa 9 repreianclna sadleant atoraga La the channal 
aystom. The resulting aopply-btaad sodtl was calibrated 
to concise ration and strain! lev tins air las data from 
four store events in a snail, lorsatsd uatecahed In 
coastal Oregon. Ve also calibrated the mdsl to date 
from a controlled reaervolr raleaae In Uuh, during 
which aireaef law was hold con a taut for an extandsd 
period. In all eesaa, tba aupply-baaed modal followed 
obaarvad concent tat Ion tlaa isrloi man accutataly than 
did a transport modal baud os Q alona. Vs further 
enhanced performance ol tha npply-baatd modal by 
distributing asdloent auppllaa * aeong several 

apart wants which won acesssed at rilffstant lavs Is of 
^ i achat gs. Both tba slngls-enpartmant and 
dlatrlbniad modela dOKmatrats that a knowledge of 
aedlmant auppllaa ran laprova predictions or -.wpana-u 
sediment cancan tret Ions during storm runoff , (Sadlwnt 
transport , suspended andlaant , water quality endela). 
Water Roa.<ur. Res., pjpor 1U352T 

>110 kruaina and ai-dirwaiaiun 
■ 'ARTICl'lATE lALAMICS, DISbulUb AND 1QIAL L'AD 

is ibo shail pal! ns, r.uBmfhr: fpsnines, u 

4- tnflln* (Frrahvai.r l,oic>glcjl Asiociatuin, 

Thu !■«» Rwa«r, far Sautry, AsMeaiUe, Cuirbrla, 

Suspended tcdicwnL and dlaeoluud luad war* 
mvjsurcd in two upland piedmont gravol-buddrd 
Btreoma lor unu year. In addition, tar input uf 
Bljcr cat ions Iron prctlpliatUn and the cation 
cuntunt of springs within in a basins vorr 
mnitoroj. Tba fly Males of (no auspuMcJ load 
through a atriaa ol Horn fli.s are outlined 1" 

ru lutin', to tr dir., mil supply and pragiEiiur 

UwlLiaistion rf Iveta, lhr vsilaclcn In eh* grain 
J* fc “* * lla tnoiiJnlr IracciL-n ot ihu psrtlculatu 
li'Bd during me passogu ul tin floods la datailcd 
mid variation* in th* organic oontont ol the load 
at sensed, liu distinct r-ijsls of dissolved cji loo 
LincuniraUin ruapwniu in mean dlsrhugo 
variations «« propwssd vlilcli rallrct difference! 

In basin geology. Finally fatal load calculation, 
arn prvssntrd lur tho juar. (Saspondcd csdioant, 
niasulved load, part It u lata dynamics, Fcnnieai IK l 
HvdtCluRLcal icitncn J. vul. 2d, no. I. 

3130 Onnlvilar 

rff?™ 37 * 1 IBkTfrTIQATICM Dp VHCQRFIHED AQUIFER 
rOLUJTlnt FKW F£CHAR(1E PA3IF1 
Tarnf.MMJhlpm Ouvanusn ml Paykoni K. Yolksr 
' ClvU "«» *■*.«! Engineer lug, j un 

«Bk, LMlrtnllyi TovnwlXl« t AutrallR,) 

- KxpariBsnto] data frea a ainitc* lllsslrstd tmttama 
nr somni of b coflMrvailn mmtnliiint my f«m H 
Blr * p r**hsrgn bsaln In an uocon fined soulfer, 
Sodium chldrlda Is aw*i as t tracer with Its . 
dlitrlbuiiBB being asonfiond by slactrloal ouudrlctivm 
MBsUmanta ccntrellai} aad storvd through a Hnl- 
JWSalba'uop. obtained for tHa >ch« of 
Mgaiglblw donslty variation and show that' conlsnloont ■ 
w 1» troooite-fcl In; two pbusi, ths « m . . 
lovolirlra varUppJ sadot; tlfa basin sad Ud 


icoond Involving horltonUl tcv scant and ilrlug away 
f ron tb* recharge rose. Ths ixparLeacLi Indicate tnai 
ths Initial aquifer daptb ulgnl fluently lofluoncaa the 
thlcluiasB cT ths mixing ions as veil aa ths snap* ot 
lha font act nant front In tha vertical plana. Cocpsr- 
isona vltfc tho neper I cental reaulta oouflna that 
BatliFactcry solution om be obtained from a finite 
slscont purer leal oidrl of ths nosa traAspc-rt. 
(□roundvatsr, roahargs, pollution. Bail tronsp-irt). 
Mater Rosour. Roe,, Paper 3UQ376 
3130 Craondwatar 

RE9I0HAL HA71AQEMEHT OT AN AQUIFER FOR 
HZNiriO UNDER FUZZY ENVI RONMENTAL OBJECTIVES 
T. Boqaxdi , A. Bardngsy ITlSZAtiATA Consult- 
Lnq Eng lass ru, Nagy Lajos Klraly u. 23 , 

A-1H9 Budaposc, Hungocy) and L. Ducks tain 
A methodology is developed for Uia 
dynamic nultlobjactiva nsnagemant of s 
multipurpose regional aquifer, In s cabs 
study of bauxite mining ora deposit* arm 
under ths pla toms trie Laval of a karscic 
aquifer, whlim this *smm aquifer also pro- 
vides raobarga flows for tharmal springs. 

Nil object ivas are to bo mlntmlrsd, tha 
first on* fasing total diacountad coat of 
control by dewatering or groutlngi the 
ether N objectives consist of ths flow of 
thermal aprLnga at N control point*. How- 
ever, there is no agreement among experts 
as to a set of numerical values that would 
constitute a ’sound environment" i for 
this reason a fusty sat analysis la used 
and the U environmental objectives ate 
combined Into a sing Is fussy membership 
function. The model Is linearised and 
solved A* a bl-objaotivm dynamia program 
using oultlobjsotlva compromise programming. 

A numerical ax ampin with N*>2 appears to 
load to raallatio control policies. Ex- 
tension of tha modal to the non-linear 
case la disouaaad. (Oroundwatsr nanaganont , 
fussy sat, multi objective decision making, 

Saf^^oieur, Rea,, Pspar 3W1T68 
11 JD CrounJwsiar 

AS ISOIORK INVEST! CAT Iff, L‘F A KLAR-SUFACE 
CRulflDMAIER SVITEH 

S. K. fljplJ (rhysicdl Rusaarch Labocsiary, 

Ahracdit'iid U(iD09 , I nd i * I 
TIH- distribution of .nvlronnantal trillua, 

■laiiiurium and crsygsn-lS In the unaiurauj kohl- 
ntiil the unjurlvlng saujy phraalli aquifer wan 
Bludlfd thr,iughuuL 1981 In an jrua uf hlg], pin* 

(oralis in tin, Rhine vjIIcv near llcideltorg. 

Thu obsrrvtd vertical disiribul ion or iiutapai 
In ih.j unidluruiL-d suns tin ba la ill (actor i Iv 
uA|,|ainvij bv ihn .ur, blood use of a Bulii-i-ull 
modvl (or Cuillurc transport and an 
(vop.iiranaplral Ion icodrl. The distribution In 
the underlying oqulfor of ihu tracer Input at thu 
vntor rabla „bt allied using tbla netbnd <■ luund 
b> rap lacing the total Veil I cal dilfuaion 
coeFI iciunl in the dilfuaion equal ion with rhe 
dispersion cuslficiont. In ihie uav obaervud 
iriilua prof I laa me tiiliiicterlly lisilstsd (or 
the period 1466-1 981. Tho stab Id Isoiopa profile 
In tho unaaturucaj con. heuvar romlna largely 
unuKplalnad duo to inadequate dots on ihu ninblo 
laocope coniom of pr.-c Ipinr inn nvar the 
invuat Igaicd ores. (Iiutopos, grounduaiar, Rhine 
va 1 1 ay, iuJcI I 

Hydro logical Sclrncea J. vol. :1, tu. 1. 

31 5*3 '"r .,r. l-’V.er hclrio,-* (lrflliru(.;al 
C - .’I“AT TvT "F V .'.U'JP - v IT H: R S r ,|f J, ,1 \ I MWIFTTI'- " Y T 111. 
Ci’in : /.';aI' "|4 

I-. '.. Neff , A, !,. q., i i-.hr ('<e1 r.enntlcs Ps|arlnoet , ll*v 
In, Lit., to nf "Ivlev nn.i To.-hn- lrfy, fvy.rrn. Low 
1 ■ ■ , •’ refill. 

•*, |. Ivl io | rrf •Bt'l '.lint re in loo vn'or-IrveT 
ri irl'iul |r, 0 In H r-ufuli aqui for t- ■ nfftcUcn 
| 'UOly.l’s 1 . l-n *< the !-.p , f ’ h- Un-nturilol :nnc, 

1 ri'ucir.e [rod pit s'. In,,, ,i f r|noi Iwrtla n B that pull-41 
'f ,ro. If l ! r.Mnn vi.loh >o- ,->nun itohanv. In rn Intel m 
ric.-lf.):ni|rn -envuro.l Ir, a iieqrbv ,-m.e ly n iv- — 
f nr voter lincllmi. I. a«c.'vl--i-.|«r UMlnnsry 
■iri'u-i-ilrn le unci t--- c-nna t the apectn, or Tec live 

r 10c In] lull r, qr,.l VAtoj -L.-.#l '*] n.-timl-'hl. I'.ORTTod 

>1 1 ‘ of I*' I* a 0-1- * 1 ir* •In-iosisr,, Ir. r-rloi t.. 

I*.*:"! 1. >-i--i'..r I’.ir..- - ! >i.ni .0 ' 0 loj the srerirn ..» 

■nl -i e.-c I- ,i 1 ■, , , 

.1 .'•ll-.'ir,. 1, 1 I* , ' I. , .< • ■ -.-•-ml .- 

fu-ar.eteri f the «rreoLt/e.pre.''lrim|-.n iur.cil-.ii. 
Alth-ort. aonvIUv Ity arinlvesa Indicate difficult Ira 
that nay to nncoi into red In tho on>.|rat|r n fr-ce-iuro, 
tho noth:., is Jo-olnpad 111 yield er.nvor.-onl oetitates 
f-r iw- on st B'uilaa. (r ir -.ir..Jv«tei' 1 Mil n- Inture, 
r,«cl[ltaUrr.l. 

Macnr Rasour. Ren., Pspar JHI2A3 
311* Hydrology (aroundwster) 

STEADY- STATE FLUID RESPONSES IN FRACTURED ROCK: 1 

BuDHDIRY ELEHENT SOLUTiO* FOR A COWLED, DlLCREfE 
rRACTIUE-COllTIhUIlH MODEL 

A. H. Shiplra [TsdbnloD - I trial Institute or 
Tsehnology, Fioulty or Civil Biglnsarlng, Vatir 
Rasouroas Division, Taohalon City. Haifa 32DOO, 
Tarsel}, ard Jonan tadaraion 

A Ji aorat.a rraotura rsprosentaLlon or a highly 
rraoturtd groundwater aquITer la Inappropriate ss a 
nodelllng approaoh alnca ths least Ion or ill matures 
osa saver be ssplloltly apnoirisd. Howsver, tne 
altarostlve or sxoluslvaly am ploying B oantlnuun 
dsaarlption or the nedlua then negleals sny gaol eg lo 
lnnorBitlori that exists wltn regard to the looatien or 
apsotrio rraoLursB In auoh ronaatlona. In order to 
taks hatier advantage or geologlo lnroraiLloa In highly 
motursd squirsra a solal is pro pond vhlob coup Its 
me oliorsta rrsoLure and aoatlnuun ooiusplualliatlons. 
In regions where dlaarata front urea are designated, an 
•flea lent turn or computing tha staidy-atsia riuld 
r« spans aa Is fomulaled with the use of the taoundsry 
Blsmsnl Mined. Tnla allows tni Donald arat Ion of 
highly cosplsx rraoturs geoaetrlaa, alnoe riuld 
raaponsaa In ms porous rook are dsagrlbad with a stt 
SL 1, ?f ,P * qufltlan " wittan only in terns or tns 
hydraulm head and riuld bus flux st tha boundartaa 
me porous rook sharas will, the moiures. Dna- 
dlmsBslonsl squ.tlBDs of fluid consent in tu 
rraotura j vrltlcn In Lena or ths urn variables Bike 
coupling of ths two systsss atrslgat ftrusrd. in tma 

S“S # ' ;i? flr * tl “ tion " ,1 » ,lon « ‘he fraotursa la 
required. Thus, the Internal, dlsorat I zatlon of ths 

rtHi, r0Q i,vV l,t , “ , " ld B “ ohs raalsrl alio m tha was of 

* l bound ary of tns region where 

spesirio fra 0 lur as ars Identified, a oontlruun 
oanooptuallxLlon is coupled to tho dlnrats rraotura 

d»al» fl “ la <“ ‘ha oontlruun 

22loh 1 E ^ 8f,a u,,n « ■ ssal-inilytio tsohnlqu* 
l "*? h an lft * aiMrstlMllon or arson's Third 
dlun ^'vw. Th " r “*“ it,n « cnuplsd nodtl allows tha 
hi sbdiLIH*?*^ •"J MhtiOUUB OOBOSptUSllXBtlonS to 

•1 OcoDadvatsr 

TTSSuS ,0,H “ 1 “ L 50im “ * v **««w 

taMW Ll ^ > S| 1 r ( JS^ > E” Io »* C8 > *«'"». VRD. P.0. 
Box ZWAI, Kg All, DFC, Danvar, CQ 80225) 

Farslstiat dlffleuliiii that arise la formlss 

Dr^,.‘ 0 , ln ! loB ‘ ot Ml-rTtad floJ 

problsns inclads eonttolllng ths stability of ths 
eoallBssr-ssustloa solvers snd devising . rallabU 
yet sfficLsat , net hod (or dstatBinipg ( hi positions of 
■sspoga iUTlscBS. Haw Ltctalquas for tddresalDR thsie 
pro bleas srs applisd in ■ subdOBain l Loits-a*«aent 

"-‘V ” “ r th " 1 * 0 ” r » 1 “« "hf Must Ions, a 
■srlsa or last problsas ds non sirs las that tha 
lachnlquei sis rellsbls and srrlclsnt for a vld. 
variety of prablsas.lvarisbly sstarstsd (low, finite 
•lament nithdds, sdpUi.ic squitiass) 

Kstar Rasour, Ros, , Ftpar Ml ISO 

1UQ Llsiolcgy (Acidic Free Ipltat Ion) 

^ R |S^ B r W * C1MC POCIP >»T«H 
y.*. unrtaid, Jr. (Scljool of Forage RdeonrcBa ud 

■ssrsaiC 1 "^ ° f 
jaws tftas rAmiss-sa . 

TY^ir: ln i* ■» l «f J«ks PH ranged from . 

er bh* sAopt.d lakes, cilclts 

4 ‘"36* cf th- saopltd ' 

9a«-d H thus data, Fl««a Iwa a lTigi n^J'of 
* r * wTwkle to tsducelshs ln pH 

'.•Lk elipic y .ky scjdio prttipltstlpp. DstA au ’ - 

chlorophyll i cooeshtrstiopa, toopisnhtDji'ebiprfnAsq . 


and recant flahstiss data, howuvor, auggoat Flnrldo 
Inkas Bay not ba aa biologically sunsltli-d ns Cho 
alkalinity sad calcic, aacurstlan InJIcas Bight 
auggasc. Low phosphorus and nitrogen concent r-ic Inna 
are prlsarlly reaponilbla lor reduced animal nnd plnni 
populations In scldLe Florida lakes. Consequently, 
predict Lena or future lopactB or trends bneod i>n 
current asnslelvlty Indie a a should ho rogardoj with 
caution. (Acidic precipitation, ojiropliif .« Ion , 
alkalinity, pH). 

Wnrar Rasour, Pas., Fapor 1WQ457 
3160 Runuff and atraamflcu 

IMPROVED PARAMETER INFERENCE IN CATCIHEHT MODELS, 

PART ill COHBINUK DITFIRENT FINDS OF IIYDROLOQIC 
DATA AND TESTING THEIR COMPATIBILITY 
Caorgs Lunar* (Uacsr Supply Division, Hslbcucns 
and Hatropol Linn Board of Works, Box A312, Kol- 
boursa, Victoria, 3001, Australia) 

Oden sobs of tha paranacars of catchutnc 
models fitted to runoff data sro poor] y -da term 1 no J 
thereby Hiking tho roak cf daws loping useful reg- 
ional listlcn ralstlonahlps oors difficult. Tho 
Baysslao oathodology dovalopnd In Part I is ex- 
cluded ro utilise as vara 1 kinds or hydrologic 
data In pa ram car iufsrsnca, tha goal being to 
Improve the precision of poorly-dsLornlnad para- 
meters. Ths concept of compatibility la developed 
using statistical hypothesla toata. Dlffarant 
kinds of data sta said to ha coapatlbla If differ- 
enesa hatvsun their Fitted paraaotoia ora not 
atatlacltaily lignlflcant. Tha pooling or incom- 
patible data nay undirmlas the modal's ability to 
predict rucotr and also Induce bias In tha para- 
mecors. A hiarachy of thraa lavels or Information 
la introduced to enable systematic checking for 
compatibility. Finally a cosa study la presented, 

Uolng data on runoff, aoll moisture and inter- 
ception 1c t* shown that substantial raductlons 
in paraasiar uncertainty can ba rosiixad] also 
tho laporlSBca of crept t lbill Ly testing Is demon- 
strated. 

Water Rasour. Res,, Fspar 3U1II7 
3I6Q Runoff and Steanflau 

ANALYZINO ALTERNATIVE FLOOD DAMAGE KEDUCTlDH MEASURES UN 
SMALL RURAL WATER SKIDS USING MULTIPLE RETURN PERIOD 
FIDO 08 

l.C. Coulter (Depart sent at Civil Engineering, 
University of Manitoba, Winnipeg, Manitoba, RJT 2N2) and 
D.H, Horgao. 

A haurlaLic technique lor lha analysis of al carnal I va 
flood dasags reduction manures an sasll rural wstsr- 
ahsds la preasntsd. Tha technique Is based on dynamic 
programing. Tib watershed is divided Into a aerlsa oi 
sequential raachsa or alagss. Ths iradeoifa between 
•tacags si fioodwatara on marginal upstrssa land parcels 
and ths reduction In erop damage, downs t ream are 
evaluated. Allocation of tlaod resistant crops to tha 
froquintly flooded atoraga arums Is considered. The 
durst ion of flooding li incorporsisd Into ths Mood 
damage [unctions. Tho uaa of cumilatlva storage volums 
as ths stale varlsbls permits the explicit evaluation of 
expected annual flood dasags costa through Lha consider- 
ation of Biltlpla return psrlod floods, Ths ubs of 
cusulattvi atoraga voluss as the stars variable Inpllua 
that the hydrograph ships at sny stags Is Independent ol 
tha ipstlal distribution of ths acorage upstream ol that 
stags. Sines chi* condition cannot ba guaranteed thla 
technique oust be classed aa hcurletlc. Ths procedure 
Is desmnic rated by application to tbs HI] eon dealt 
Watershed In Manitoba, Canada. 

Hater Rasour, Pas., Paper 3W1235 

3160 Runoff and Stresaflov 

A BAYED] AH SURROGATE FOR REGIONAL BLEW IN FLOOD 
FREQUENCY ANALYSIS 

Georgs Fuciera (Uacsr Supply Division, 10th Floor, KMBW, 
Box 4342, Melbourne, 30D1, Australia) 

Tha problem of how to bast utiliia alia and regional 
Tlond data to Infer the shape paraaator of a flood dis- 
tribution Is considered. Cme approach to tills problem 
ie given In Bulletin 17B nf the U.S. Hater Resource. 
Council lor tba lag-poarion distribution. Hero a Lessor 
known distribution le cnaalderod - nicely, tha power 
normal which fits flood data as wall aa the log-Pa*taon 
and has a ihapo parameter denoted fay 4 derived Iron a 
Box-Cox power ttaui format ion, Tha problem of region- 
alizing > 1* considered from an Enplrlcal Bays* 1 

perspective whore alia and regional flood Jala are uaod 
to Infer I. Tho diatorclva of facia of apallal 
correlation and heterogoiuilty or alro sampling varlaneu 
of l ara explicitly studied with spatial correlation 
being found to be of secondary importance. The and 
product of this analysis la tha pnetarlor distribution 
of the power normal paraaecure expressing. In probabil- 
istic tens vh*t le known about tha paranatore given 
alia flood data and regional information an \ . Thla 
distribution can ba used to provide tho designer with 
several types of Information. Iho posterior distri- 
bution or rha T-year flood la darlved. Thn of foci of 
non-linearity in \ on InforoncB la Illustrated. 

Because uncertainty in J is oxpllcltly allowed for, 
the understatement in confidence limits duo to fixing 1 
(analogous to fixing log skew) is avoided. Finally, It 
Is shown how ro obtain tho marginal flood distribution 
which can be used to aelict a dusign flood with 

epaciried exceedance probability. 

Hater Raeour. Rea,, Fapor 1H0496 

3160 Runoff and atceomflow 

IMPROVED PARAMETER INFERENCE IN CATClDiEfT MODELS, 

PART ll EVALUATING PARAMETER UNCERTAINTY 
Gourgo Rucura {Vntor BuppLy Division, Knlbourno 
and Metropolitan Board of Hnrka, Box (342, Kol- 
bourno, Victoria, 3001, Australia) 

A Bayoslan Bsthodology la developed to avaluato 
parametor uncertainty in catclunont module flcLod 
to a hydrologic roaponaa auoh ns ruuoff, tho goal 
balug to loptova tho chanoa of eucusaerul roglon- 
alit.Lion. Tho catcbmsnt nodol la poaod ae a non- 
Linoar ragreaelon medal with atochaatlc error a 
possibly baing both autecor related and hotoro- 
acadaiclc. Tho oad raault of this methodology, 

"J**" “T ““ Bog -Cox power crane fonatlone and 
AR.1A error nodal b, la tho poitarior diatrlbuclon 
which auasarlzaa vhat la known about Uw catch- 
ment nodal paramatara. Thla can ba alapllflad to 
a nil cl variate no real provided a llnearliatlcui In 
paraoatar apace I. accaptabln - means „r checking 
■nn improving thla sumption ara discussed. Tho 
posterior standard deviations glva a direct mna- 
sura of parametor uncertainty and study of cho 
posterior corral at inn matrix can indicate what 
kind* ol data era required to Improve tbs pre- 
cision of poorly-detarslned paramatara. Finally, 
involving a 9-pnr.aatar catchment 
model fitted to monthly runoff and toll sulatun 
data la prsaentmd. It la shown that use of 
ordinary Isaac iquaraa whan lea underlying error 
■aounpcion. are violated gives nn erroneous des- 
cription of paramour uncertainty, 
wacor Ra.cur , Ran,, Paper JH1I16 

31 7 u Snow and Icq 

PORTRAIT OF AS AliT ARCTIC 0UIILT GLACIER 
Siegfried HeUr (Tcchni.cho Unlveroltat Dreadou. 
n^nuBian Srra 13 a CDRj 

The Hays Glacier of Enderby Land i. a small 
Ancnrcrlq eutlst glacier with a "eack- shape" 

■ouru region oi flI yt , Bot ex . elljr 

southward sat.nt and area lappiuxlmatsly 10'kr. 1 ). 

, " J un,fo ™ « * lt 8"tly wavy longitudinal 

profile, an approx Lnately 7 km wide calving front 
be twain 4f 11 end 46-20'E, and a partly floating 
glacier tongue, extending to the aaieonally 
. SSL 1 ”" 1 loot ion 424 US accord ioa 

o U!iE_.lO-[AHS, 1970). Tho longitudinal mean 

' hfl *“P-»hopad cautral sect ion, 
ind 8 Urn km in rh« entrance region. Tha 

b! Ir I J 0d l< * 15 1 °' ,ch ®f I h< front 

io,r^ ? lW-m-wloe arrac belts, aiavrlated in 
low place* with proiaura rldgsa, | E (. 

ahni. ll, k l V epar,e ? d ( ™ the 'WtlMSUl <U 
aho.t by three rock wall, on tho oaatnrn edge. 

At the western adgo the glsclar has a ibcondary 
"* lon 40 1»» area whLch Is crevaased 
and feeds a wel l-duFlrvd tributary (nco tha left 
part ef the glacis r tongue. Jho average How 

' h * glsclar is north, changing to ■ 
norihnorthwcst at th. Jropr. Ti,e outflow 
veloplty (a oE the order oi IpOQ m a"’, and the 
annual iceberg production In ^pdonor Bay (rha * 
aoucheeatam section of Alaahuqv Bay In the 
Coamboaul Sea) fl. approximately 3 k^ 1 . yto 
■^^i,T‘ IUl0nB *’“* glacier are 

*^ 0, ! C> 4t,aln ' "•* let ion. -• 

waiursmsAts end using a mods lied internal 
tempt, a^r. diatribution.. (Clicior, portrait . . ' 

Hydrological lctaoc4sj.vol. 28, no. J. • ^ 
)l7>.'li>Il ooietute • ' - ’ l . ‘ ■ . •< 

SC^kT 41 Pt{SF ‘• R * L%S : ,k TH£ VICIKIIV or WELt 
.Cybrar Kovica mw. i 4.. .... . ■ , 


prrl.-CJt, ,1 B.„h p.,^ U> , 

«k.v w. ..stud txpl.a, 

■ a .1 brll-vn.ri, svp|..-ri ing iho cjt.rl,i ai' 

;V -f|" '*->■'■* Ulted 01 “ 

Ih.otvil, ill-, divi.1,,1 iut„ iwo narisi . . 

,-r Iin,-J IU. Ii.« Wli |c|, iiehjvrS as ,',.1,. " 

»<in-. rl ||>H obeUt.ni, . n ,j q iin...,.,... , 

•‘“J". «•- •< ake.eTJi!*‘El ;«'•? 

r,..,)'. SI...W..I nut t,.« 0l 10 ^ , 

.-..ur. will, iiKreitlO): ,).-.w **lwel,y. *, 

., I... ill.-! I lie I in. grim* luinialn tba|r 

ongin.il |....,t „,p , Ilw c „ ^ . 

'Zji U .Z 'l M - - «.il«| v!" t ^ 

'j! lh ' t“ wvs, p,rtl tn ; 

|. lug* si * g 1 1,. p..irS -I U.c *k. loun, vhiio 

r,-aiatjin.e ,*( rp|, J, increasing, h-.v,, 

-c.u„d I|. M vul«. lly v ?.;i ***** 

.(» Jc.-el..pe> in ..( B i , rv t li.u .nv I a , * t hreugh kb |(j 
Iin.1 giAnx. IM» r..v v»t fron th. layer. Th , 
ip'-mt lit ,.i Un-St I in,- gr.tina d«p,ods on ( k, 

I..I1 wl ll,.- ...il savq,|o, th„ fl,„ r 

Hi. el. t -dicier ..| i bi- wvll-icrrsn. tfn n, 
lull »l Hi, ■■x|vric, m.il r i.- suits mplrical 
I I .„- Ii.iv,- Urn dtv.l.iprd for taltwlatin, tb 
.title., I yrl.Hlilrs v.»l> and v>2), lnd ^T* 

■ •pi inn >l„t slits oi tU screen. CSuffoii M 
wvl 1-i. r,-,-n, t l.'V, In., gr.inis) 

Hyd rol'-jiical Sri.-mcn J. vol, 2B, oa. 2. 

.'171 S.1II C. ■ 1 H lull- 

RAlNWAItK INF Ilf RAT l<(l ISi.. A BARE LdHff Jon 
b. li- Sli.irt.i > ICAR Rvs.-urqli LrnipU* for SIR 
B' sl ”». Shi 1 1,'iig 741003, India: 

In .ir.lrr to draicn mi..ro-> sicha-r.t Water 
turrc»l iug evaivns i„ the Indian d«ssrt, 
rjiBw.it.. t |ni iur.iil..,, u,p.r,s.ncs were csniu'td 
■■it ,i r-preHunui ,v. IvJnv aan,; soil for a ptrisd 
>■1 an v< iij. fliilh wnh three alopgs - o.J l 

■" • '"d fiv. "I I erg tha - 5.12, 7.0,‘j.) 

lu.7y .Hid l.-S n wen. ua.-J. with dry ukcmbi' 

■<■•11 t.nnlii I.41>, Ini ill rat i„n u guvainad by 
r.imiJll d.pcli, vh-i.-j-, with wet antic edim lull 

JttliVie, ulivli.q. ,q, Jt i (InUDiUy: which 

|..rnit .1 . ni4i ,-v, r lint noli surface, is the 
d,ri.ll„g Ini 1 1 cut i..n decresiei 

etpnli |.-.ii,rlv viili in. ruling elope due to 
rrduri [„n in dm lie- .ivjilnhle (or rainfall u 
inilltruii, hui < I r-pi- U-ngih has no algnlflcini 
c-ffoi. A piaplil.nl multiple .urvillnsar ccdcl 
t>< predict mini ill u<l ■ Itrntian using rainfall 
and basin cLurac t.-rlst ice la develvpid snd ttr 
guudnees of III ie tueted. iFolrivali-r, 
inllltrai I..r, 6 j«iii ctiaru, [ari Blici, India! 
Hydrolc-gi.-al S. ion, eu J. vcl. 28, n-j. J. 

3175 Soil Moisture 

E^TIHATINiT SI AT1AL VARIABILITY IN SOIL MOISTWE lint 
N1MPL1F [ED F<k MAM1C MODEL 

R-B. Clopp (Dcpartoent of Civil Enjlnoerlnj, IMienll' 
or Maryland. College PnrV, Marvlflnd 20742) , G.R. 
Harnherger and B.J. rushy 
Observed 4|>atlal vnrlaM li ty of sail nolitun left 
Held rar i.w ,lini to several fnctors. Tcyngnphlc 
effects, noil heterogeneity, and spatial rarIlblUn:i 
pn-cipl’iit lor, .in-J reyriatlon nay Induce varlabllltr I; 
mtvired 40 1 1 mi.liluro. Scaling theory has berauq- 
gc'leJ di H promising tool for describing mil >cuv 
gcnelty un.l, consequently, a portion of spstUl ,srt- 
ability of Brxsured "oil molsiurc. 

W* invent ipate * he upproprle tenons of astrlMiq nil 
nulsiuro varuMlIiy |o heterogeneity of mil prcptriin 
through the ute o f a aoJc I of soil nolnur* drouln 
and scaling theorv. Ihc- eiodci, terned a weilln|.ftr! 
node I , Is .i simplified representation of water comv 
in soil:-. Tho no J,- 1 cOiiieplunMy drpictl ill* r»|tic« 
profile ns .llstrcu Mods of soil solsture 
hj shnrp (rents. 

I'TvIublliMlc s Inula, ions -ere run with land Ml 
etq.mprliitr to watersheds fl- 5 nnd F-7 at Chlcluh. 

■ >Llah.wu. M,--u |i . from lh,- .Inula, Ions Indira'* >‘A 
varlahillty • 1 1 1 o tn sol I hetiTogonc-lty re ruins r*U- 
lltelv -.1,114,1 ml thrnugh tiiw with only slight Ismu" 
-lurlap rt-dl si rllail Ion followlnv Inflltrstloo. \tr 
burl 4 liin of -tiBiilat’-d nnd observed sell nolttw If' 
qr.itL-il l ini 1 1 o surf, ico to the 1S-C" depth She** fd 
lic-ter«c,'nolt i in sail hydraulic propnrt Its riy 

for n|i|i roil in.it,- 1 y 75", of observed standard Jcrlitl'-- 
(Sell cater, qotlal varlabllli/, «dle iheerr.iit' 11 ' 
■evil 1(1 1, 

Muter Honour. Ren,, 1‘uper 3W0384 
t|m, Vji.-i qu.il It v 

nil Rtidirui. b.b Fl.LTS uf Till UFUf.TS F«K1 l»f 
MlhURAt) SITJ-HIIR MIIQ'4 IN IRAQ ON TIDT PYWOUCKH 
SYMIM 

BU.IH H. Al-Pobbugh nnd Unha A. S. Al-Dab4*gh 
IIHiivwtalty ..| H ull, Iknoil . Iraqi 
Sulphur ie uiuc4i ar Hiahmq n.ar Mesnl. IW, 
by ih. l„|t-,-il,-ii i,l siipvrhrdlc.l water. The 
pr.wh). 1 1 -,n aiv.i I" id j. nun !■> and in ceatecl 
wlih th- Hlvcr I lur is. With time »« (ncres*l"l 
n-imh. i „| h..i pulpbur iprinpe hove urupted J" *“ 
,i,-.ir thi- i(v,-r. < j-uluaic al and hydroleili*' 

■ l>idl,<i luiv*- uh-wn that laulla, (rarluici and 

c-tvit I, ■■ In tli.< pi odoDluniU ly I Incite* roCU 

In, re, in, n„. hv-Uaiillc dun Ivliy and acp*!* 

1 I |r Irnt . Tlw i,l»l , (I-l llvc oclliod ol 
-■■ol r»l llux tlis- lurgi-a, nlr llswol aulpbur » 

III.- ilvci w.ib by punplni: -I harrier o( co» w*> 
lnc» iI b-ivii l,wi wcIle L-icd Into arts* of "‘1“ 

Ivliy, in order io aulidliy 

■uil, .luu. (Tim la, nulpliur, pi.||ml«i 
llv,lr»l.<xl, al Si-|,-ii.r, -1. vo I. 2S, re. » ■ 

J18H iiv.l r i ■ 1 . ij.y (Vntor ijunllty) 

LilNfRul. OF IW l.l.VFI. IN A RIVER UNDER ,,...1 

H.f. Sport r (Ikqinrimnl nl Blomodlcal aad 
Ih-nlrh Ecli-mirti, Ihilvorelly of Cfllliarnla, 
iflllfutnln 94720), U.H. Itornbergor „ 

A pruvlounly dvvulnpud rog 1 014*11*0“ ,. oddi 

nnnlyiila fur uxpunlng critical uncertain 
uf envlrnnewintu) ayatoan la axcendad to at 
of Bynturae fur which thoru la ■ geO“ “■ rib* 1^*7* 
ty in tho tnathniucical modal used to ..«»»•■ 

proprlato pliyalcal, rluimlcol and Mologtcm , 

Tho Buthud In bauod on a binary e *J*? ,, *2tb« t* 1 "' 


ty in tho tnathniucical modal used U) 
prop, I ate- pliyalcal, rluimlcol and Mologtcm , 

Tho Buthud la bauod on a binary claMi 11 jnl,. 

Hnnto -Carlo Hlmuletlan ronulLO a* balog c -,rq» 
factory In turns of controller P* r,0IB *?* ' u ,ie tlr 
in parwutora asioelatad With the t«o a ^ 
c Ida Lad by atatiiticAl analysts. I" 1 * ■ ta , puliir’ 
nalnctlon of a set of control P* c “* Mr ( , ,w ci*W*^ 
tha probability of accoptabla bahavlor I ^ u 
of uncertainty In prccoaa paramatera, j {le }fTp ^ 
applied to tha prnblam of regulating »e 
a lagoon with tha nbjact ol pravinttog 
Ing bo low n predetermined itandard. « 
for thla ayatum tha daalrod bahavlor « . fl .n 

praceas can bo nchlovad with a prababl ' gewr* 
with a particularly aie^lo control IK 1#- li 

tha lass tha reaulta suggest that JzTlZ b«N * 
af uncertainty In tba pracaaa P* r *"* c , * 

aonaldarabla efface on tha controller P**, ^ jg»ir 
that additional attaaclon should ba ** ■ mU*- 

algn of rabuat controllers for “ v |‘?^\ em iyili)< 
(Dlsaolvod oxygen, control, sensitivity 

Vstar Rea our. Fas., Papar JVI224 

JIM Hater quality varYIM U 1 * 1 ^ 

HATER QUALITY HASACUTOT WITH TIME vaki , . 

AND DISCJIARGFR OOilFM. , lln . rlt l«1 <*’ 

J.P. Hrrhny, Y. Sneer* (Caoter 4* - 

aearch and E.eonoBiDLrJc«i _ i.i^ g*i 

Louvain. B-IJ48 LouvaLB-lfl-Wauvtf, Mig • . 

D. Tytoco. . r 

An nxEoaalon of the cla»sl«‘ fj^I.fti^tlo* ’ 4, 5 
leant problon Is prjeencad that alt ^rolHT “ 
operation of tha treatnmcit plant*- u ( .ii# , t l " 
tho river la ruproaonced by a eat 0 j (H **J 

roglt.ua | a rlvsr water qoality “J 1 ,0 W 

of ihcae roglraoa to give a c ° p,t .'T. thieve (k* '[Jia 
■ od nn the dUdufRcs, In order to — i«*-fi» c, ._ 


ting rests, end variable .Otar**.,"#, 
ays ton la sought that- {PJ.. ,J j( it* 1 *??, . 
cos qi, taking aecodet of eho pC *„; flir idr .le*o*» J- 

the troeroent . sysrera st vlflo^B “JL. . |SII« . 
rloc the yc-nr. Tlio model I*' YW 

an axoaiplo- (Hagor -qualicy , 
control, rlVAr quality), .. < ; '• !' 

Water Setoar. Raa., Paper )H13» .’u. ;- 

))B0 Wator PuAllty itY fW * '' 

F.VALl'ATtON or 1SP1CA7ION WTER ql«Jtt. • > • , 

80 AT 1 AUY VARIABU «HP ^...tarf,' 

Rebel Brea lor (U.S. SolloiW Idborai ry . . 

Cnltfornta, 025O1). 0. Tatoo, «aar>K“i 

, A model Io pradlcc the 

Irrfgat fon'vater vh»n -variesa !l,ioy* p . 

available Ja do-ctlhed. ; 

model fo, Roll «#t*r and aolute upv**^* , . 
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dif (ns Lcn-conveet Ion aquation. Th,< 

M* 1 "' ,. .[von avarago rent tonu eailnllv aftor 
pjbsUllty * • calculated for nnv cumliinni Ion 

salinity and initlnl aoll .lallnltv 
jftjpiiad « da nilcy function for th- usturamd 
lSi ’ 1 f. Pr nHductlvity. Tho uxpoctnt lun of the total 
yjujllcefl u hflv i„ g o i„eun ruaponae 

«"f'-.pil salinity is maximised adbjrrt <•> a 
te oii lltf of the ovorngu root runs salinity 
I 1 ”" u'rT Brass esified critical concentration. Thu 
‘““l^Mter is aasuoad to dotreusu aa tha an Unity 

‘Mtriiaiien water intreaaaa. ■YrloaL 

,f — n— „ the soil cooc«nt rat Inn ot thn 

wltar avsr 6 rears la (lluatratei for citrus 
inlgulea M>ti Baxloma Incuuc, opt (cub salt 

'“I^atieaof tb* irrigation water, spatial 

^oTnf avsrage root-.nna salinllv aud the 
gaSiT/JSX ■ Oraacribad critical anil 
[•llslty rcnr.ncratlnn. (Bolura tr-n.port, w.tet flow, 
tulle aedel. 1 1 neat programing). 

S R-.<, P*P« 3H1361 

..ax lajjlfnniSLl ltd Wlhlll^UOl 

fJSffl IFFECTS IF linear 01 FEUS UW FLOOD 

>• 1“** ffep*! 1 ™" 1 ^ C,vtl 
j^luitlog, Ualvaralty Collage, Upper Kvrrium 
orMt Dublin Z. Ireland) 

nlStvU.Eundiauici and Jaroataw J. Napidrkouakl 
TU*««5l of th * Jownstrvoa boundary condlclun 
a ,ti (law In a channii reach aa predict ad by 
it* Ibter diffusion analogy model is analysed by 
ktiUpUt* truilformatlon and by modal analysis. 

•wick ties th* solutioo cakes tho form of an 
hlialia larlal. It 1* shown that tba sorlas 
kiHlca Laplacs traoiformaif on is highly 
neninat (or mill tlsai and tho sariaa baaed 
B mdal analyaia i* highly convergent for mad luu 
*j lajpr lice*. (Backwater affect*, flood 
mils!, laplacs transformation) 

tire logics) Science* J. vol. 28, no. 3. 

Ilk) lulroeeoti and Techniques 

M0VIIO HATER SiPFACE AW STHEAMDED ClIAMOEl KITH THE 
casne velocity icasiping system 

hwilul Laanen Ufa tar Raiources Dlvlilan, U.S. 
etoiojleal Survey. 847 H.E. 19+h hva.. Suit* J00 
Hrllmd, Dragon 972321 

MoulHe velocity neterlng systans used to measure th# 
,ilr (sloelty along a diagonal path across a stream can 
ii K le used io aaaiura stage and itreambod changos . 
L'.-.fe^ilw acoustic transmissions redacted Iran tha 
,i*W orfsea can accuratsl y measure depth above 
trsufuesri. Slrllarly, reflected signals from tha 
,ira ad id ean Indicate atrs&mbad chengea In thn. vicinity 
i it, if lelveoi trinsducsrs . 
tun bseur. Baa, , Papar 31fl 222 

11H Inltruanti and tschnlquas 
UiiniCAL SOLUIId POR TRANSIENT THO- 
IDDIIGML UB CONFINED GROUNDWATER FLOW 
t. D. Iguyn snd A. J. Baudkfvi (Dspartmant or 
Clril logibHring, University of Auckland, 

IrLvita Big, Auckland, Now Zealand) 

Its Mlntieti, with the aid of the enclosed 
htttlu, provides a quick and onay set hod of 
mlBilsg tha phreatic line and flow rata aa a 
fczctlom of tlot into a large cut, such aa a 
stsiog excavitlor. (Groundwater, flow rate, 
c;um*i uipfogl 

ijlrglojic*) Sclanr.ea J. vol. 28, no. 2. 

JIB InilruEtat* and rechniquea 

BflKHlB OF A IAYEEIAN MODEL TO DETECT 5HIFT1 

Din BAS OF A SERIES (in Frenchl 

Hvne Inatsu (Service Hydraullque, Projets 4e 

mtiilsi, Bydro-Qufhec , BS5 est Ste-Ca lha rloc. 

Hilt* (lege, Hoot real , Canada HZL APS) 
rj Jm-Cliude laaaaa 

A IiKllln model has beau applied on the annual 
clnwihlj flow serial of thn Salnco-Anne Ju 
5:rj liver Io order to chc-ck tho Influence of the 
-initial af four taearvuir* on thu monthly 
Hilts (a tsrui of a shift & in (ho bush at 
tlo* I. Tbs ,aoe uodtl has boun testaJ uo tw- 
iirlas, thus peril tt ing IJcntif icntlon uf 
IWM shifia that would bo attributed to 
'■llraiiy obiarvad cllnatlc vdrlarlons. 
lunilu ooJel, flow series, no in, Saimc-Antu 
tcrJ tisir) 

tiinUgtca] Sciencss J. vol, 2S, no. 3. 

31»j lniinaeocs and cechalquus 

CillT TRKlPtTATION DCCUnENCES MGDELLIhi. WITH 

f&i 01* TO OF SEASUSAL ORDER 

will Uofkou (Civil Engln.vrlng Department , 

w«P«il Dnive rally cf Athors aod Public I'owcr 

■'JPttetloa, Athens, C rascal 

“ Ulm,1 tty 9f the Harkov chain Order for 
rSMlj midelllng dally pruclplut Ion 
it'uHn** 1 ,0r R r#c *P ,c *t I° n atationa in Groce o 
‘•hi . ‘ Tb ® everage aeoaonal norm durntioa, 
wert i* waienal ratio o( the number of 
i j, T* ,h * n“»b*r or storm evante aud 

v * “T the Dotaoroldgy and gongrapliy of 

v prn P 0Md ■ criterion for 
j . l0 * (hi proper seasonal Harkov nrdur. 

' " cordB atudisd, and on a monthly hails, 
lira, J ,r " “Jnialaing ch* chain's modelling 
c '“eoai pniitlvo Intoger In tho 
ciim.' 141 " iur,tlon *0 dnya reduced by one. 

Milsi. ‘ l “ B 1 ar8 provnlunt In wot 

niuhl , ‘ r4 ’ 1 ln dr T par lode orders uf I or 0 
:Kii. kflll Tio appaaranca ol tha period with 
IrniH, . th “ > * *■ do1 eyed onrt Im duration 
ilillt,* l £“ rd * >bs *#at and with dvernaaing 
mJin^'k ,, aonthl Y ■»*>» of vot days am 
uiil ,v..k r ** * eecond ordtr out oregroasive 
G'ttwm ^ , H re * s tIi>B dally pracipitstioB 

«h“in!!i P "' ,r * lDd ,rn " ■ Harkov chain. 

BUialariMi I f^ 81 ■ do (ly praclpitat Ion, Grioco] 
d* 6 * 1 B «f«nea. J. vol. 2B, no. 2. 

l,ch “ i 9°n* 

‘Onoffi,?."™* DES, ‘ a '■MCroURES FOB 
nrqgg. TUBtR ,LlM,w RIVSR aA8IN naingauoe 

l.f. “TO Ltd, Architects and Suglnaara, 

Wkli - "'* * nk,rB ' Tutkt T> 

a " 9 ‘®P°d rainfall network dosign 
"» b)Jtc,lMlr.f , ' u " 0d “ d c “»P«Ted- Freaanc 
cttaiicy vr!i“ l ■ tu4 *a» require high lovola of 
'HJ l,h!r“ 1 ! ,tlri data. Also, sclent lata 
■efersii U. ,?* dagraa ot accuracy ot tho 
° l, nk [, .k.il,' 1 " - Th * oxlatlng rainfall 
la trdtf eg J TlilUrmak baa in must be rcdoalgnad 
Wsiei |» th * Tsquirad levs I of accuracy 

1 data U.ara. Tb. thr M 

k, *iYM«IoI .‘•"d ““ aPP'led. optlmim 
NUtd, virM- Pr0e * d " r * Whleh *■ “ fiaglblB 
^nl, 0 [T^* of Areal rainfall j aud lha 
ii itnges i, The existing network of 

d*<i u iVir.. d"** 1 ,D Ibat tha nacwork will 
‘ W W end ,k! ,oat *•“ aquare error (rmae) of 

I H in i, °* the area with rmae 

{' { Wl«d crit«,i* a 10 lli *‘ 11 found that tha 

II <*5I»i ot “ r£,£lfld b T ■ network of 

^ ilia J 4 " Ai^t were newly eatabllshod 
‘“*1 *^“'^ txlating or,., r. uv ed. 

•ll'iltgi.,! . lk < dealgn, accuracy, Turkey) 

a» til J ' ”1. 28, «: J . 

““XliSlu! 2^5«‘i«Moua 
J®* 1 patterns 0 f sms third 

sties B«U«rr CWPLEX OF 

01 tooirMphy, 

jj'chsrgs [ n "BMBlmm of flow from peak 
t n JS! ^“T to tha lowest 

It, ** dl le hs t .^ Ty .* , ? , ° 11 ' Th* maxisxim and 
■k! fI ^>I aag J? of th * river* coLnclde with ' 
t !' rt *Ara r **P B cc ivsly.’ Host of 

H '?'*• '^storl" r ! tlc t,c “ “ l ‘h Quick 
whll. I 0 * ,to ™ water abating 
52^. to^!.^® * ™ r T groundwater 

ter ‘haiJ d^ "*■ ‘ ,<hIeh ■ . 

ot Chj Th ® '’"Ability indUaa or ■ - • 

? 1 ,b * ""I* *«• to 2. 12 . 

Tie v, tlM vS 1 c<n, ! t *"*A range from 0.64 to . 

rte^?* uultl aimCUr sise reported 

«ii2! Ukl “ °« thi h^r* w ■** rtdata-.tra' 
!L! tolr hydrological 

nSbn 9 f *ct Qr .^Ji h ' rg * oher*ct.rlatUa ■ 

(B »«chUr h d “ pt ^ « regolich'ond V . ' 

wSi, , * il “- .... : r <• 
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3199 Canorol (Rwa.rvult Oparatlon) 

H. Suicdovich (NRHS af tha CSIR, P.0. Bo. 395 
Protorle OQQI, South Africa), and F.A. Nialaao 
l COncopt ° r 'randomiiid ■tcatagLaa' la eitslnad 
In the context of reservoir control prablams. I* I, 
shown that such scratsgiai are net Ukaly to ba used 
by docleion-Bakaca adopting a purely froquencv-batBl 
approach to prob.billty and .tEiTtlcs^ Cer^con- 
ceptua tail's, associatnd with rhe Implmantatlon ef 
rindoaiied atrategin. ara clartfl.d .xj llluatratad. 
(Riaervotr control, randsoleed atmtaglai). 

Hatat Reaour. Ban., Taper 3H1363 

3199 Genoral or mlseallanaoui 

EFFECTS OF BIQCLIHATE AND SOIL LEE ON HATER 

BUDGET TERMS IN NEST AFRICA (in Fraseh} 

E. Boole, F. Lei sag and J. Cnlombni (OBSTOM, 

70-74 route d'Aulnay, F-9J140 Bondy, Franral 
Ccnparativa water budgets have bien establishsd 
by nassuroeaot (rilnfell, runoff, aall moistun] 
and calculation (evapotrsnapltitlan, dralnsga] on 
lix experimental plots In Heat Africa throughout 
a biocllmatU sequence ftou the lover Ivory Cosst 
to central Upper Volts. These budgets show ths 
variations of water budget tern* with biocllaiia, 
soil use and pajologici) chnractsrietlca. In 
non cultivated plot! (natural vegetation) the 
runoff tern ia low whatever tha vegetation 
(12-21 of annual rainfall). Daap drainage is 
near xero whsn annual rainfall la leas than 
900- 1000 a (equatorial areas) and lass than 
700-800 mm (tropical sraas). In cultivated 
plote, runoff IncroBsas greatly but total flow 
(runoff * deep drainage) doe* not oaceaaarily 
increase. Thick soils, with laperrtiit water 

atoraga supporc Increased a vapo transpiration at 
the expense of drainage . (Water budget, 
blocl (mat., loll uaa, Hen Urlca) 

Hydrological Sclaocei J, vol. 28, no. 2. 
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2711 Chornies! Coapoeltinn aud QtemioaL Enteraetlona 
NITROGEN OXIDES IN INK TFOPiDSFREISi QUSBAL AND REGIONAL 
BUDGETS 

J. A. Logan (Canter for Earth and planetary Physic* , 

Harvard University, cambrldgi, HA 02136) 

Die cycle of nlgrogaa axldsi In tha tmfoapMn ll 
dlscuaaad from both global and regional paripootlvai. 

Global sources far HD,, are estimated to ba of mag- 
nitude 5DU25)xlC)3 gn N yr~>. Nitrogen oxides ara 
da lived from ocmboatlon of EuHll fhala i-40tl and 
blooaae burning Mill with the balance from 
lightning and mLcrobial activity In aolla. Estimate* 
for tha rata of removal of HO, based on recant 
stBoaphorlo and pngipltattc-D ohs*!* try darn are 
const ■ taut with global aourca strengths darlved 
here. Industrial and agrlcultnal actlvltlaa pro- 
vide approximately two thirds of the global source 
for K*- 

In North America, soutroa from canbufltLon of 
fossil fuels exceed natural asnrcca by a factor of 
1-13. net deposition removes about cna thi id of 
the ctxsbustlon source of HG*. over Birth America, 
while dry deposition reooven a similar amount. Thi 
balance le exported from the continent . Deposition 
or nltrato In precipitation over eaetorn Canada 
and tiio waaterr. AelantLf la olearly Influsncad 
by source* of V\ In tha eeetBRi United Etatea- 
Halor uncertain ties tn tho cycle of are 
attributed to lack of field saaaoreuinta end in- 
adequate understanding of hateroqonecua procaaaea 
Involving NO*. (Nitrogen oxl-lea, tropospheric 
cnomletr/, global budge t el ■ 

J. Ccophy*. Res,, Green, Paper 3C1377 

J7|l Lhattical Com puw too and Cbenunl Imntinn 
MNtTIL NTIIDIIMUF raindrop ciiemistpv 

I IMIRC.ANIC ANDORflANIC PPCK.ESSES 

T.L' □rsedel (Bell Lsbursioriev Murnv IliU. NJ 074741 
and h.l. Cnjldbcrt 

Ths chemistr) of riindreps, ibooghi bm loeg ago to be edsquaul) 
rcpieuBied by a Te* uropU Iom aod ifeair iquilibrlum conunu. li 
now iscognlud io lodadr I he tomplti rcsclmei of (on, ndlcsli. 
and molmlas of both acidic and bade owdmJu To describe Ihli 
ijjicbv n ban fonmlsisd a cwdsl wbWi Indudia both imxpnk 
snd organic proctswt >bul not maul utaljus' lotllHng 44 rrenloni 
In 53 ipccici T bice iru of comouiailuni »«t petformed Lw ■■•«- 

I I Op, ul diHcnni J tame ten In ih« ftm >»o. the Inllial chsmlslr, ai 
ifac riieJrapi ,u wi b> Ihe cloud chsoiblij irrewnnuns uf 
APEX lAlnuaphmh. PitclpHinon Espennum) in Ibe iuilhr«i"m 
1 IS la Ihe ■iRiulKMnl. ifac drops *zn islsawd lolo iropcapherie sir 
thn SCI cits He o( slihci ifae suburboo or urban not lb eau. In lb* 

■hlnl SCI or compumioai. designed to ilmulii* erfaan tssiers on iho 
US west cusit, Iitndreps vlih conposldou iFpkxl or ifcoss over iba 
OCOIM eric dropped fai niton uopospberic sir The rtlulll drmon- 
ursis ibst pboiocbsmtnl ptoesuts. ladtdbg ihi phsiohnh af HjOi 
IO produce Oil- asd lbs pbmolyili ef NOJ io produce onme, ire 
tlgnlfcartl In tslndrcp obanlilry. ihu eigsnk ebrmlesl nsaalsm of 
Inlercii snd ImpuiisDca occur In tilsAopi. psnlcslirly th«*e of 
■nail iIm Uod thus bug llfeilms). and Ihu ilgalAcami dlltrtocoi In 
sons species cemaanitaei owm »i dUTneiil ililtodes daring ibe 

S&^mSmm^'aS&Sr 

5!SllK , £S:SSi.o,, B (w t ..». t » S r 

sinks in the iLr#to»phera for frtt hj^ogens. The 
major sources of chlorlna and fluorine in iht »trato 
jphare ara anthropogenic i thirefore a measurement of 
HC1 ind IIF glvBS iofomsticn about Eh* mignlUide of 
anthropogenic effect* on stntojphwlc cJaUiry. and 
nay give some inroratlon about ihe * lral 5*^*H a • 
hydroxyl concentralloii ** «l . |J B u 5 iv ? n d ' t ?^ d 
ths total col inn mount of HC1 ind HF « b0 «' 2 ^ 
by measuring Infrared nbaorpMon lpectrn MiLhe high 
roiolulton Fourier tranifm* speetroaeler flown on a 

S:! ; SSiSS; 1 ,t w g.» 

gimQit 8 independent ofMtuSde. nnd neither constituent 
show* substantial swionel or durnalvariitiM. 

At midi all tildes i the date fn* »7B to 198! shew sn 
Annual increase of EX par year for HCi e nd i« per 

S r for HF. (HCI, HF, slritospheric halogens, 
tUidlnel distribution) 

J. £ sop by a, R**., Ordfo, PapAt 3cl42e 

SViSnSf RELM8CILUTDRY BEHAVIOR IN S«W 
ZERG-D WEN 8 IONAL CLIMATE WSeB-6 
R. G. Hicta (Depectanat of 
Tulsa* Unlvortlty, Nw Orl^. 

The *uto-o*cll 1« tory »*•£•* * Itam 

. sJ.lncarpiAtatioo ol lha Sellere pAcmat 

ssr^Tss^sJu 

iMHcSSUouc om aims is *«»'“■ 

'■ttrwRB; -..^lMipi "fsssffssr 

“fissem srSfiiS ■ 


3770 Meteorology 

OttACTIRIZATlfiH OF AEROSOLS IH HARIHE EHV1R0UHD1T 
(HED1TE19ANEAN, BED SEA AND INDIA}] OCEAH) 

F. Prodl (Indlrlixete si Lahorstorlo FLsbat - 
C.H.R., 71a ds' Cutsgnoll l, 40126 Sologni (Italy), 

G. Baatichlacs nd F. Olloil 

A study of ths aarosal la dlffscsot oat Live snvlron- 
oenta “as pertonud durlag a eclentiflc erulao on rhe 
vaasol Salerua Iron rhe Mediterranean Sea to the 
“dim Ocean (January Isa to Pabruary 27th, 1979). 

Tha uroaol parrleln ware aanplad on aanbrnna ril- 
tara and In a Blogle-itsgo lnpictor. Tho paitLcloa 
ail the filters were analysed [nr soluble llg, Co, K. 

8l, for utiwraL aeraaol uaa concnnirnt Ion end Cor 
chloride particles. An olaaootll analysts using tha 
nlcrcprabl attached to Ihu Brum lag electron nlcro- 
•cope (EEH) was tarried our. Ths aoroiol pari It ll 
*tsa dUtrlbucUn use determined (too die photographs 
a! the filter eurfece talon by lha STM. The concen- 
tration of cho ice-forelng nuclei was uiaaured by 
dove loping tha flLtare In a stdtLc diffusion diaohar. 
Chloclds particles wore also Independently done Ltd 
on tha ilngle-atcRe lnpictor slides. 

Tha data, also dlecueead tn association with tha 
itaoapharlt turbidity nauurawnti rakun during rha 
Sana crules, glva a olear picture of tha Uroaol 
chuac tarlat its which reflect ln n detailed and aenal- 
tlva way tha origin of the ale Uaa In which they ware 

ST’&upliy*. Rea., Groan, Paper 1C13B4 

3770 (Particles and aerosols) 

SKE AND BAN II HEASUREHEHtS Of BLOBAL STRATOSPHERIC 
AEROSOL OPTICAL DEPTH AND HASS LOAD! MS 
a. I. Kant ( Ins ll lure for Atmospheric Optics and Remote 
Sensing, 17 Haisarch Drive, MaopCon, Virginia; and, 
n.P. McCormick, NASA, Langley ta search Canter, Him ton, 
Virginia 

Sevan] volcanic eruptions between November I979 snd 
April 1981 have Injected material Into the ltratoiphere. 
The SUE and SAH II istelllta ■yiiani have uasurad, 
with global eosarags, lha I im axtinctlon produced by 
this uteri al and sumplos of tha data product era 
shown In tha fora of global ups of stratospheric 
optical depth and altitude-latitude plots of itnil mean 
extinction. Thasa date, end that for Ih* volcanically 
quiet period In early 1979, have been used to determine 
the changae In ih* (oral B tretolphar Ic miss loading. 
Estimates have also batn mtdt of ilia contribution to 
tha total aerosol nail from rath eruption. It hai been 
found that, biLwien airly 1979 and ml d- 1 981. the total 
Stratoipharlc uroial nan lntreeiad from * background 
live! of approalmiiely 570.000 metric Ions lo ■ peak of 
approximately 1,300,000 metric tons. (Stratoipharlc 
aerosols, volcanic Injection, satellite extinction 
Biesuramenlk). 

J. Geophya, Raa., Groan, Papsr 30 lit 

3790 Heterology (lutruaeota and TaChnlqusa) 

PROPERTIES OP HDLI1- LAV RAID CLOUD SYSTEMS fRQH 
SATT ELITE GiAGLRY 

Jana A. Coakley, Jr. (National Canter Eor Atmaipherlc 
Research, Bouldir, CO 80307 
The spat lei cobtreece xathod fox obtain lug fractional 
cloud covet (nn satalllto huger; tl extended to tha 
ceil oi multi-layered cloud a/alaei, Exaoples are 
praiaotad io which al milt amour observations ar 2,7 urn 
and II in ars ussd to salve a systax of linear 
equation! for tha nonove Flapped (tact Lout I cover 
contributed by each of two layars. The retrieval 
rallss an tfcs sumption that ths Claude nude tn 
distinct, wsll-dsllned layers, and era optically thick 
at tha wavs lengths of observation- Simultaneous 
ofaaarsatloaa at 3.7 0 and 11 » o! ths saparsts layers 
Indicate that ihe assuoptione are generally valid. 

Cuing to the ret let I ion ol solar radiation at 3.7 m bv 
low level water cloude, the ret hod la Hailed to 
nightitoo obiervn Iona . (Clouds, ■atrellia loagury, 
reaola sensing). 

J, Caophvs. Pea., Green, Papar 3C13-3 
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Mineralogy, Petrology, 
and Crystal Chemistry 

iV(i Fj parloentol aluoralogv and petrology 
VISCOjIIY-TWPERaTURE RELATIONSHIPS AT I A7H. IN IHE 
STSTEH DIOPSIDC-ASORTHITE. 

e -I s li. I l-erl'u>l -n '-f 1'eehlnCl ‘X. 

.h'jl l'pr-.p ll .'jahlPitu-i , .LlOOSi. 

D.J, Crv-nlr,. J .1 . UeRiwI or-1 b.l. Ij.il laao Ifinrt l- s r 
Haterlali S(len-:«, National Bureau of Star.Jar-is. 
UoahlngLuD, D C. 20234) 

laboratory raaeuremonte of the vlstoallle* 0! nine 
ccmpsalriooe on the Jtopelde-onorthl ta Join veie cell 
with a conusotrlc-cyllndar vletooetar at laoparaluraa 
between approx loa cely 171)0-1600 "C In air. Vlscoalllea 
war* measured both above tie llquldue and In tbe aupar- 
coo lid liquid region. VI atoll t lea ware independent of 
■hair rate. Indicating Newtonian viscous behavior for 
rha nalca. Vlicoeltles decreased with Increasing 
tenparature and, at constant taspararure, they dec reeled 
with Increasing amounca of dlopalde caopnnanl In rhe 

mixtures. Th* Leeparatura depandenea of lha viscosity 
■beta the liquldua waa I triad to an Arrhenius ralsrion- 
ahip from which active cl on anarglaa fur vtlcou* ,lov . 
ranging fnia 60 kcal/oola for a Mir d anorlhlra (oa- 
poaltfon ro 39 leal /sola for a celt of dlopalde cno- 
naaltlon, wera derived. Vlecoaltlea aver the entire 
range of aelr and aupareoolad liquid traperatoiea ware 
fitted by the eethod of lent square! io lie Fulcher 
■qumtioo. The lit wa* batrar than 0-02 In log viacoa- 

lt ?ho pr leant eaperioaotal raaulra ara ayeiacallcally 
lover at any texperacur* than the earlier ee**uraE*nte 
of Kow and Rani 119351. viscosity le strongly do- 
mo4id[ on Lha mounc of aIuqIp* in ch« Mil md on 
Cnporaiuse. Ai illopildi !■ «ddfld to nwcihUo boIl. 
Chare le A sodlflcsrlOD of rha rhrae-d laanrionel oal- 
woik structure In favor af a more dapolyaerlied atnit- 
ture. Actlvatlao aaartlaa Toe viscous riow, howavor, 
suggest that rhi. change does oot tehe plec e gradually 
aerOM the join and chat them are fmdim-ntal differ 
ancea In the flow prop. nine oi liquid 1 of dioplid# 

cMpoaltloo cMfirid to ilmlm-tarlm ***** Bl<7n * 

the Join. It *«■ riaeoaity, oolto, diopiide- 
anorrhlta oyatn). 

Am. Min., 68, 9-10 

4220 Hlniralogy fDeoorlptlva Mlnaralofy) 

ALLOGENIC LATER SILICATE MINERAL S III B OREHOLE ELHOBE ft. 
•ALTON SEA CBnUFKAL FIELD, CALIFORNIA 
g, D. HoDowall fOopt. «>* CeOl. 6 Boot. «"*«■• IUehl * Jn 
Tochnaloglcal Dnlvatolty, Rouihton, HI *9931) 

Reaction of cosra* grained allognle layar Ollinata 
mloacald with tha hot 1 hyperaalloa brio# of Ih* EnltonBea 
Gaotharoal Syalam has resulted In the roroniion of* 
earioB of aetaatnbla Intaroediato mineral phaaal that 
wra created wtthta tho eyat«. 1-vo 0 finite t«p.ra- 
"ra rX -varTlch they ^.t, -d r^t with the J,.- 
taa in a raiolar but Inoo*>l*to oamiar. Totenao salclto 
nd dolomite Tank ar I te eiaantatloa allowed a Suita of 
alloienin biotite. ohlorlte, and nucovita gratna to bo 

d. uo.tabl. olooral pha... to t«p.ratuC.a noar 
Soo'c, At tbla Bias* rvooval of algal flciat port Iona of 
tba afoot and access of ihi fluid !*■«* H shew ola- 
arata inlttalod • aortoa of ce^lox roacslaoa. 

r Huacowita laxctod to vary Has grtlnad loterlsyerad 
llllto/amsetltl through « pbooglrte wocpvit* ln “™* 
dlara oh**« tbit poralata 1 b the RMtbaroal eyssom for 
^TBtaKrc. Tb. ovorall "action of oukovIso ocewr- 
die first lovolvlog ohwge within the 
' 2il layer via Ha gddlllon and At loaa but little ohapg. 

' ta l tif to.or.alSr .brat, and she raco-d te«lri« «Unl- 
flout K leal ill lha Interlayer alto “■ •*P|*da> 1 * ^* e 

tit* lay ara with eaahaogeabU-lfR formed. Allugonle Tl- 
reoptod eooptoto^ at ten*.r*t“t-» rs*r 
0P«i»Uy —MIOU. tlranUarou. 

- chloric# Phaa* by a raoqtlw marhanta* iMt apparently 

. ril«d the 111 octahedral riwu the rMclUt btorll. 
to ba preiorrad in tint in tba prodne^ ohlorit*. Ibo 
. ostastablo eblorlto, poralRte , thranghout 
chlorite rona, shows eoo* ayatsastlo oompOaltlnoal 
warlntloo with tsgperoturo, but w*a steadily reduced lx 

r.adt tadto ft^r.lnrf «-fru . 

autbJgonih ehlorlts.- At th* biotitq iaograd At 323^C._ 

1 S>«iotag oetaatablo Litaoi(*r«o chlorite reacted 
Inulotsly and 'rapidly to a ut.ftrtU titulfaroo* .... 
-■ ■•fSRJra are.ctIoo.Hiir fa«lwd all at me Loral site* 

JmSbiT btqttf rict-. BUbio 

{S. blotits taoirad, to Ti-fre. kquriibrlno .ulhlgmrin 

• '^«Lricaot J.*!M of Che cra^oaiftloM 1 **««' «*- 
dartli^n Uw 'tfadk motahorpMc loyar oUtedte mimfMlB 

fh* nUt.nca r of oaUatoW mtoml P>-« 

Iddob bay* p'ratafvod ntrumral olodautn of th* mUorol 
^fprlviJllT replaoed- Tho datq eujieaU that teem 
J Lifwi, Jn-ral* can raoalo Inert wkllo othoro «oo- 
JIJ” w ^fritk tho riuld pbesa. 
llrtlllhrAted *ln«ral phaaoa and nlneral rust lone that 
I Zmi. dule^th op a.HH-hy-riea kaals. CGeothnr- , 


42AO PtllMOikili 

MID-TO LATE -STAGE KlMBERUTiC MEL T EVO tUTIQKi 
PH.OGOP1TE5 AND OXIDES FBOM THE FAYETTE COOKT Y 
WABERLITE, PENNSYLVANIA 

Robrrl H HLN1ER, Randall a KISSLMG, and Lawienco A. 
TAYLOR (Dept, of tool. Scl„ Univ. of Tennanoo, Knoxville, 

TU 379?d) 

HypohyiHl-foclos klmberllle fiom Fcyetlo County, 
Ponrijylvanki, comprises mog-xcnrili/InclusTons, perldallfa 
re noil 1 hi, and eruilal (ragmen! 1 gal In a matrix of 
phlogaplle, spinel, dmenlle, perovAEIe, rvllla, carhon-ilo and 
minor serpcnlino. Two chemically dlillncl populations af 
nKSacryslailncluilans are presanli a Cr-rlch wire (ollvlnn 
IFo 90-93], Cr-wrope, Cr-dlcplldo. omlallle, Cr-n>lnri, and 
Inunlicibla sulfide malt pnxiiicli)| ond a Cr-fMor swlfo 
(olivine (Fo BI-85), pyrope, dlopikle, avi pIcroDmenlie llfi-37 
mol% HaTIOiH, Thasa minerals record tho evolution af I wo 
chemical distinct hlmborlUIc metis within Ifie low velocity 
zona (LVZ), Ollvlnn ol both populations hova firm af Fo 88 - 
89, and llmenlie msgaeryila pauass revorao-eoned rims (3A- 
51 moTfa WgTIOj). ThM* XanatloAl raRecI mixing of Iho two 
^agjlcllani of megarryxla and their host molls wllhln Ihe 

The chemical evoluiron of Ihi* hybrid bel I during mld-fo 
lato-tlaga* ol the klmfaarllle 1 * history la rseonfed by 
fpDundniosi phlogoplln tnf Oxide*. Phlogoplto* document 
Incraoiei In ocllvillei of Fe*. Co, ond No and a decrease in 
Cr-octlvlly. Cioundmass llmeniloi arm camposlilondly 
similar la llmenlie megacryit rlrm. Spinels show xenatlan 
from II Ionian Mg-AI<hrtxnllo ITMAC1 through chromlan Mfl- 
Al-tltanamagnellle (C«AT) to maawslan AJ-llfmomaiyiollto 
(MAT), reflecting Increase In Tl mi Fe** ocllvillei and 
decrease tn ocllvillei of Cr and Mg during iho evolution of 
Ihe hybrid mall. Lole-Stago rullle Indkales high acl [villa* of 
Tl and near-soll<hn temperatures, lime'll le Instability I* o 
funcllan ol a lots -1 logo Increase In Co activity with 
tlcfallinllan of rib-, REE-beorlng porovAile. Spinel* reaction 
rinu af llmonlia mtgacryili are compailllonally ilmllar la 
C7AAT In iho groundmaiii adjacenl la tho malrlx, (hay ara 
zaned lo MAT. Irhontogenaoui dlilrlbullan of sulphide* and 
peravdrile In Ihe greundmass and varlablo modal prcparlloni 
al qilnel and peravdillo in ihe llmanlle megocryal rencllon 
rims Indicate local variations In fugaclile* of Qj, 5j, and 
COj. (klmhorilla, miaillo petrology, geothermobaramalry). 

Ai. Min., 68 , 11-12 

6269 Pmlraceneili 

MAGMA-MIXING IN DE LOW VELOCITY ZOMHi 
KlfieERLlTIC ACGACRYSTS FROM FAYETTE COUNTY, 
PENNSYLVANIA 

Robert H. HLtJTER and Lawrence A, TAYLOR (Dep), Geol, 

Scl., Unlv. of Tereeuee, Kntmville, TN 379961 

Two chsmlcdly distinct populaiiaru of moqucrysl* 
/InduiToni as preient In hyptAysiaMoclei kimberlite from 
Fayello Couily, SE. Pcnnivlvonloi A Cr-rlch suite end a Cr- 
poar wile, the Cr-rlch suite coniliti of allvine (Fo 90-931, 
gome) (1 . 6 ( 1 - 6 . 1*1 Cr2<b), dlcptldo <1.89-2.3*1 C 3 O 3 ), Cr- 
iplnel, and ImmlKlblo ulflde-mctl product v The suilo 
l-oiviici a llmllrd range of trw, and major element 
compositions of minerals are similar lo Ihoie In rfiearod 
gartMl-lhercnllte xencliths. Minor element vvlnlloni ara 
carslitenl with crystal Ira cl Iona lion over a temperature 
Interval (ram 1 310° Ihe I055°G In Ih* pressure long* 48-39 
kb, Th* Cr-poor suite Is more evolved and conorlscs olivine 
(Fo BI-85), garnst l«0.H CrjO^l, plcrallmenila (16-37 moll 
MaTIOji 0X15-2.051 Crfij), and dlopsWe f*0.l% CrjOjI. 

This tulle represent! a relaihrtly odvancod slog* of 
fractionation af a Cr-pwr mell within the LVZ. Mixing ol 

IheM populations arid their host melts has r* rolled In rim 
compositions ol Fo 88-89 on bath groups of olivines anfl 
reverse-zoned rims on the llmonlia maqocrystl 1)4-51 mol* 
M 0 TIO 31 IA-m C 17 G 3 L 

the- Cr-poor suite cryslclllzed from pordM mell* 
segregolod Imm rising dlaplrs In Ihe LVZ. Crystal 

lr«tl motion in ihoie me! is led to evolved mineral 

compositions and llmenlie saturation. The Cr -rich luilo 
represents crystal ond immiscible sullldo-melt fractionation 
in a melt within on uprising dlcpll) mri 1 /cryiMl ratio was 
low. and major element compositions In the milt were 
boll* red by ambient mantle compositions (undeplelcd garnet 
I her zallle). L^flwr ol this mell. bearing dioplr disrupted 
evolved, Cr-poor crystal mudies, Incorporating megocrysl! 
and resulting In ml, Ing of Ihe hail melts. Cockuiizllcn and 
crystalllzdllm of Ihe cognate xanocryill »»i 1 hln the hybrid 
melt resulted in the zoning pal terns observed, (kimberlite, 
mantle petrology, geoihernwbiiratnarrr). 

An. Win. , 68 . 11-12 

4299 General ( Tlaensoluninescon-'e ■ 

IHE PARAMETERS OP INDUCED THEBIKfLUWHCSCESCE 
OP SOME SELECTED PH3LL0SII ICAIF-Sl A CRYSTAL 
DFFECT STUDr 

Kvll, H. tenons iGherjiHry t-e jir'.-.-r,'., rn,l>: 

'.'nt vers II y , Haco, Texas, 1 i -., 5 u . 

ee, Jr. 

Tn-J-j;ed t narco I unlnt sceno e of 1 : tt s-r./ilu- 
slll-iaies, which vary skin rosf.e:' t -• -r-s-HM 
conposlOC-n and vti/ S 1 c *1 ■« njr a. ■ -.r is’.! -:s , waa 
Investigated. In o-aaKlon, inese minerals 
were ouejeciad to neat ing an-l cation (i.a’-icr. 
in order 10 deierBlne ir.e mriuence ineae 
processes nil on induced tntre.fi u-ilnescence. 

Tne tnerool unlneacorit s oe-ex-: List 1 on t)t-:iri 
yielded a l f reronc es In glow curve intensity 
and electron irai activation energies as a 
1 function Of Clay oineral coaposltlon, cnirge 
-Jeficiency chinasrmics and lypa of catLcn 
Fixed Wltn me Clay sa-ple. 

Bom poms lun and ntnlua Tlxed sanples 
oer.onsi ra t sd *n Increase in tnernolu=lnescence 
glow curve intensity indicating tne rtxatlon 
or cations on clay surface* and inside the 
crystal struciura of clay nlnarals iniroduces 
new electron traps to ».ne sytteo. Tne increase 
in cue nuaner of electron crops due to 
pcLBselun Fixation is proport Lor, al to tne 
degree cF tetrahedral charge deficiency of the 
clay and la proportional to me total ens-rga 
deficiency of lit Mur Fixed noniaerllloni tea . 
Tne average electron trap xctimion energy is 
highest Far potasslua fixed clays wnlla cation 
fixation and heeling a given clay reduce* the 
sbxiduo toaparitura and nalF-wldtn of tha 
induced tnarnclualnaacanca gLow cursa. 

An. Hln. , 68 . 9-10 
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4705 Boundary layar aod aaeheage processes 
GOLD-AIR OUTBREAKS OVER THI HXTHW9T FLORIDA CQNTI- 
HEVUL 8 HELP I SEAT FLUX PRPCUSEB UD BYDROGBAPHtC 

CUKCRS 

0. R. Bab (Co* its l Studies Institute, Louisian* State 

University, liton InuIsUoa, 70801), 1. J. Oouaa, 

Jr., and 8. D. Valuer 

An sxper insets I etody of ths neUarolegy sad oceeu- 
ogrsphy af the cold-sir outbreak cycle wa* eacducBad 
daring tba 1*11 cf 1978 elf Paeon* City, florid*. De- 
tail* of the str-isa {attraction froaasHa they (ndacn 
an *ush upwind cantlaantal *belvai era poorly bnewn faa- 
esesa af lack or appropriate ■usuriasati. Shallalr 
diptfas snd proximity ta l*ed mska Iba pcecB**** ti|*lTI' 
c sully differ set from their d*apw*tar cootttirpsrte. Tha 

cyela hi* three phases racegaixsbla in tha smwmmbiii 
ihe irifnsul, (cobra I passage, and cold-sir outbreak/ 
hi lh -plenum phase*. The time variability ef ccoaoic . 
host fluxes w** mealtorad fhreuRh tbe cycle ia two wsyii 
by neai wring hast c patent changae and with neisnromdnts 
of turbulent and radiative heat fluxes. Adveetiwa ef' 
feet* on. ihs halt budget were minlmlted by tha fit* 

. selection. A alld cotd-alr oetlxeeh stripped 16,8 x 10 
J a*^ (640 aal ta" 5 ) of host snd 1.1' an of liutd water 
from tha shelf In 69 haute, end a severe cold-sir out- 
break ndrni I4J.0 a H* J a* 1 (3526 e«l an J > and 4.1 
real liquid water in 87 hour a. far (hie* event s, ewape- 
ractM, sensible beat ]«■), end radiative hr it lorn warn 
3II/16m» and 581/291/ 171 nf th* totals, rsspictlvely. 

A ttnyle, ene-dinkaalonal, shallotr-uatec heat flint nodal 
pradtciad teaperatara : and heat coataat uhongaa during 
aerate cold-air outbreak a to within ((, ObaarwatleriB 
indfeatn che irirsM Lima variability of hail Ilua pro- 
cess** and th* besbrd* of extrapolating to dally rate* 
(ram apat measurements 'or- were ihstt lime, series. 
(Co 10-i ir -MrtreoLe, atr-Hk ini met lefts 1 cooling, 

destrstif ic*L(m, ifi(olstioo) 

. J, degphpa, RU,, Qt**o, Paper 10412 ■ 

4113 Uromletlen ■' 

;rb 28 xt moBaa a tub aph-ioatios or umLin 
iLtutva id (aacmin m ksosoalh tui/Urr*. 

UD.flBRML OIKOLCTIM OT 1U oattffl 1 

' L.-L. fu (Jet irepoliioii'LiWritsrf, CaLlfendn 
Institute' of lUhMUVi Pqaaddre, 01 tll*)| 
lanat prograan'id Iha appUnafelgn of ietal- 
Utn si tine try (Yon BUBAT on! OIOS 3 to the ob- 
. esr-riUuh of lh* ope sole- Mmnl* varlablUly • 
ana - gsnersl limltUo*- In. revlqwad, Tb* leok 
of neournta (arid ftodela boa bare th* major oho- 
- -tqalb In tba stady of the genera^ . oomo tlrouLo- ■ 

'lion from sit in* try, Tba in* - «f gaoU- * . 

lodapeadant naihbd* that utUlxe tha teapoy nL' ' 
dirferencea in nlblpabrla oerewepont* Wkan nb 




fixed losatjeits, hcewar, hu aid* xlgrdriosct 
aontrlbullono to cw knuulsdgs of lbs uiooaalo 
variability of tha eeiu. IBs h»ih 1« mar- 
glaa of tm hi aurfaoa height and geoetropblc 
currant tna baao sapped on a glcbei basis. 
Tbalr distributions la un amber itui have 
alaa bain analysed. Bssauae of nany of tha da- 
flalasaisa ef axi atlas il ilea tar data ( abort 
duration, lead aqua to orbit, poor aoouraaf, slo.) 
aoac or tboaa raaulta doaoribe only a noil por- 
tion of tha froquanoy-uMa rvuabar spaolrua of 
tha variability, but they bava ouetMlaia 
damanatrsMd tha peat vilua or an optlaajly 
do signed alllaatrlo alaaloa In aiyiruiing our 
knowladps of tho glcUl aaootoala variability, 

(ha ourraat taohnolcgy ■ Ilona aatslllte al- 
tlaatrr to do tar' aoaanlo variability at parloda 
from a Tan days 3-5 yaara, viva lari tha froa 
50 to 10,080 in. Date raining tha tlsa-avsrigsd 
ganaral Maul droulatloa froa alllaatry la aora 
problaeatlo baaauao aa aoaurata gacld la I°- 
dlapenaabla. TM aarraatly avaliabia global 
gaold aodala bava useful Boouraolao only at 
wavalaagthe area tar than about 7,000 la. Thar* 
bava baoa mural attaapta it nappies tha global 

oeoan otroulatloa at thoio aaalaa using matins 
sit la star data and g*atds. Whan fosse roaulta 
ara naparsd with hydrographic aunaya, some 
qualitative sgr Mosul an ba obaarvad, but tha 
quaDtltatlva diffdraaoaa ora aoatly laconolualva 
dua H Lb* gaold and orbit orrora. It hoo boon 
suggested, howovor, that on tl tlaatrlo Dlaaloo 
that la optloally designed with tha current 
taohnology, abac oupliaanlad by • ■tata-of- 
tna-arl gr tv la* trie cl alien to up tho aartb'o 
sravlty flald, la able to da (a rains the ocean 
oirouUtlon quant Itatlvaly at aoalae fra tha 
ocean bails to about 2M la. (OiDtral eoean 
oirauULlee, naaoaaala variability, aa tall It* 

ale Inal iy , (soldi , 

Bav. Oacphya. Spaea Phya. , 7a pa r ]MU) 
ill! Circulation 

TUUtOKAL IMS CIRCULATION LELCV THE ROS9 ICE SHELFi A 
WlSB^jlWnr 7 1 DAILY [IUJUCED VERTICAL HIIIW ATO 

Deuglaa R. HacAvaal (Depart neat al Ceoehyilcil 
9s lances, Uni vara lEy of Chicago , Chicago, IL 60637) 
Tha varnat wjtnr bo leu pert* of tha Bose lea Shall 

S ualitit In the louaat Mellon of tha velar colon 
ocauaa.cf its high salinity. Vart leal nixing caused 
ny tidal stirring non thua indues ablation bv lilting 
the wain but donaa water Into contact vllb the tea 
'half, A nuaarlcal tidal alDulatlon ladlcatoa that 
vertically wo I l-oinod coudlilcn* predaalrata In tha 
multiuse tain pare of the auh-lca-ihilf cuvlty uhara 
tba vatac-coluon thickness la email. iaaal ooltlng 


i n l hi a m|lon la oapaetad ip be batmen 0,05 ana 
' ’ . ml f t J and “ill drlya a rbormohallna circulation 
. 7*. fol loulna-chiiiaeiur lexical high-aallnliy- 
ahell water (at -L.H a C|, famed by vlatar aaa-lca 
production In tha uran ion Sea, I lorn afoci cha an 
bad tauarda tha tldal-nUlny fronts below thi lea 
ahairi and nail v.Hor Cat -l.2*C>, produced la the 
vail -a lied tag ton. f I ova out of the ■uh-lea-iholC 
fevlty dlong the leo-aholf bottoa. Sensitivity ot 
thla ull.il Ion procaaa to clloatlc change La aapaetad 
to ba lull tucauaa high-uHni t y-ehr L I water la 
cunatialnad to have tha tet-aurlaca (reeving 
teaporatuif. iDlatrlhutUns and water aevaea, 


tcaporaluif. 


Poh., Green, Papar JC1421 


1713 Circulation 

Kl DIlIRfHNIHt THE LUlGE-SUlE OCEAN CIRCULATION FROfl 
SATELLITE AlTIKEIRY 

Chang -Kou Tel (Pepart.w ni of Earth and Planetary 
Sciences, Pattichuiom Inititute of Technology, 

Ca-b ridge, KusachuieLts 92139) 

To dctamlne ibe surface geostrophlc currants (which 
are proportional to [ho slope of the dynamic topography 
) from sscelltto a litre try, one needs in accurate and 
independent minute of the geald. Currently these 
estimates are qlwen In Wms 9 r spherical harmonics. 

While the high. degree terms (short wave lengths) are 
Cither uncertain or co^pletaly uni naan, the lon-deuree 
toms [long wavelengths) jro reasonably accurate. 

Fui'thieiTare In lorn's or spherical haironlcs. most of the 

dynamic lOf-Diraphy's pgner Is contained in the low-degrea J ‘ RoB " Blue, fapar JAljfll 

term*. If the dynamic topography is treated as the signal 

and the geold uncertainty as the noise, the signal to ssos aiwi*~ 

alditol'-? 1 * "T U tr - 9< '"^-«'*>e a “rcula. ° f 

sssll 

***"* «sih 2 SuS! l r SLSSi: ,i 9 ^r 


|he ,l,v>. Ai the niC"n*wr ini.i i. 1 <ii-i ur . .hr., I • 

hM.'ill ■ 7 ind VC d— II f ■ in M'a ) hunt Inc Mr i I lot !■> » 
1 1 itinlnnnt ml the Tminucrc.in vol xltv d l .r rlbuclonn 
tr* llni-inprad, alnlhr to uh-t la i.baurva-l d',wnatr-.m 
nf tha UlUCh'a bow |1|o«h, Thla alndarltv anuaaaia that 
olaerton heating In all col 1 lalonlaaa ahowhs with 
H(d/u) v 3 and V(d-u) • In ln/« taaulca, In part, fmo 
an ana lurat Ion para Mil to B produced hv tha 
nacrofcoplc ahOck •Uctrlv field, fullnwo.l hv baan 
driven plana I naiahl 1 1 tlta . 

J. LOaphv*. Pea., Blue, Paper J A 1401 


5380 Solar Hind Plaaaa (CoopoileUn) 

BOLAB HUH) IRQH ABUTflMHCE VARIATIONS AT SPEEDS > 600 
ka a -1 , 1972-1976 

b. 0. HI tchall (Applied Phyelca Laboratory, John! 
Hopkins Onl vanity, Laurel, Maryland, 20707), E. C. 
Soalof , and S. J. Bane 

V* have analyiad tha Pe/H ratio* In the peaka of 
high spied atteaai duilnj tha decllaa or Solar Cycle 
20 and tha fol loving alnlmua (October 1972-Dacenbar 
1976), He utlLLiad tha raiponaa of tha 50-200 luY Ion 
channel of tha APL/JHU anergatlc particle aaperlaent 
(EPS) an 1HP-7 and i to tolar wind Iran Iona at high 
aolar wind apaeda (V V 600 ka iec -l l, and CO a pa rad our 
fa Haiurioanti with uolar wind H and K* pa ran I era 
froa the Loa Ala»i Hatlanal Laboratary (LAKL) lnittu- 
a*ntl on tha aim apacacraft. In genorai, tha Pa dla- 
trlbuElon paroaatata (bulk velocity, flow direction, 
tasparaiura) ara found lo ba alallar to tha LANL Ha 
paraaacari. Although tha average Pe/H ratio In aany 
eceedy HS3 paeke egteea within obaucvatlanal uncer- 
tain tiaa with tha aaolnal coronal ratio of 4,7 , 10"^, 
abundance variation! of a factor of up ta 6 ara ob- 
tained a troll a given coronal-hole aaenclatnd high 
■paad atraea. There are, aa wall, factor of 2 varia- 
tion* bat wean aLraaa-avatiged abundancia for near rant 
high apeed atraaaa aaautlng froa dllfarant coronal 
holaa occurring on tha aun on tha earn aolar rota- 
tion. Plare-ralacad aolai wind ittaaa* aoaatlaaa abow 
Pe/H rat In enhanced by factors of 4-5 over coronal- 
holo eaeadatad, quiet tire straua. Over tha period 
1973-1976, a steady decrees a in the averega qulat-tlm 
Fa/H ratio by a factor - 4 la uaiurod on both IMP-7 
and S. (Iron abundanca, high ipead aolar wind, 
apatlal and caaparal ttandi) 

J. Coophye, Eaa. , Blue, Papar 3AI [08 


Particles and Fields — 
Ionosphere 

5505 illulu, 

niUl pmw JjISSuClATIVb RfCuflllMAII’VI W cjti S<1N-T»H'UI. 
I INI. PKuVIlt 'UL-.SlIRLhFsrs iRlW r,i:i.YHCS EXPli.HEB 
I. I.. Plllwun .Uhl V, B. Hi vl (S|’.ica PIi.'vIch Peuoirrl, 
laTiorj|»tt, top utmunt •'[ AlrwiplwrU ,ir.d Oceanic 
ir ii-n.-e, cl.. Unlvursliv lllch lx.in, .Van Arht.r i 51 [chi can 
wBllWi, 

liliv.l meurroetir* al l.lcili .pcc tr jl rivlailAn of iho 
Ol'Sj cnleslon Una profile at 5177 A ru,j t . uvIiih the 
Fabrv-Pi-rui InterfwruneLer »n L’vnaslca Explorer arw ro- 
ported, 7 lit line profile la found to hnvo narbod non- 
ihv'm.il chirditerlwtlc* to tho is 1 K hc r |.«. The niahrtlno 
tnlualun Una pl-'MIuu, tro. mured In the bquui.-rl.il 
ruillon, have been mal.icd u. lug n alnyle ..<11 1 a L>.nnl 

rv t |on nndrl. The hrnnchlnR rjl U [or th u dlssacl* 
.live rocrcblnii leu .<1 leading f> i)l'S) U Inferred. 
Tin- re*u]L wli-wa th.it tho !)( I g + Ol I U ) .linn no | 

1 n voted .'Vfi the 8(1*) ♦ ilrJp) Uwooivl b? factor of i in 
ilii.urg.crgi vlih the rilln pievlnualv reported by 
Hernando], Tb 1 * rewilt is. however, c.oilalwiu with the 
‘irtlvo vh.innul l..r ni'si product l..u being via cl.o ‘l* 
itpqhlig Plate of 0 < j* nucccmI nd tv thu tliecr.-t U if 
i.ll vul.it Inn* of CuboFain. A y.iluo f-r Lhr -icliatl.n 

.•A. lunge c sou i-ubi. tiro fur fll^l ,.( ».iS i O H ■ i rr ' ^ 


■■AvIl.OlgC if'Ol-Bt 

vn‘ la "htulnoJ. 


.llro fur ni'ci ,.( »,ij , o.fl ■ 10”' 
11*1 an»c Ini I ve rcr nbln.HlMii, line 


-dlmnnslonjl oc««n circulation, one 51111 needs hydro- 
graphy— thk three -dlreniional density distribution of 
Ihe ocean. A reihqd Is presented fur me deterol nation of 
rr-Me C l rCuU J ,0n i ni lhe tr, e r '>«r«"t of the geoid In 
»*.n iw !?t?r r “J" 6f 494 

J. Caophve, «#s., Craan, fap*r 1CI26J 

4740 Marina Geological Processes 

5.5I9£ H 23 riC IWDEll[H5 APPMACH to THE FINE SEDIMENT 
EOOjET OF the fiEV VDR K BIGHT 

J. L. Clarke IMMA/ACM , Hlanl. a 33149) , D. J. p. 

Swift i*.i R.. A. Young 

A stochastic irodeT of fine sediment tramport on the 
continental shelf is modified to Include the effects 
or storm flows. The code), based on surface gravity 

^?X e =rar“5a* ll *J an ■ 2?“ transport by both tides 

and episodic storm flows. Effects of gravity wsve/ 
storm flow correlation as deduced fron near hot ton 
current rrjtir EMsureients are also included. The 
effects uf th# gravity save/ storm flow correlation end 
the regions I net flow pattern are snail. 

The radii is solved nmrlcally for equilibrium 
disperser patterns for sedloent entering jc ostuary 
Inlets bordering the Nnt »orl Bight region. Additional 
dispersal patterns are found for upraasl and dnwncoast 
“* dr,1 f e *P o1 ' <ftD,[l s, te. Com- 
binations of these dispersal paiterni are least 

observed sedlnant distribution In 
the New fork Bight to sveluate the magnitude] nf the 
sources of wd leant; negative source magnitudes ar» 
s,Bl * n* rasufls are con- 
?, J S - I" Bther of ledlnent sources and 

sinks In lhe hit York Bight, (sediment transport, 
"“"jrfcal iKdel, estuarine Mm). 

J. Ceaphya, R»i., Grata, Ftpar 3C1342 

4799 CGar.anl or nlacvtlananual 
uriKtTE iKTECHu. qr ns pkdlkt or beimte ruicricns 
MlTH hPPUCATIORS TO TIE WKiKI OP NCNU1IKAP 
INTEMCTIWS AKIIG EQUATCRAL WAVES 
P. Hi pa IMvlalfin a* Ocaagtlagla, pun da 
Innat-lgcldn Clnntffloa y da E.lucacl&i SiMrinr da 
Enianada, Ensenada, na>. Hfxlni 
Ah analytic ovj rooalxn nd an aayapeatle aatmtn an 
derliod lor tho Aiflnico Intaqral of a piadunt of 
Hamlin luictlonu (Uuralra f nlyno»Ial blew a a dausalan] 
Tha arquwnt of nach Ha mite function la proportional, 

but not aoccoiamly aqiu>l, lo u* Intaqratltin variable. 
™ “y**totic Bscluea la uied to show that tho 
intaqral la nogtlqlblo mien than arc points wtiaro 
HI!!? "I t0i<U “ J va-Binbora la »ra. Thla mult 

“ of nophyalcal fluid dynamic, 

lo ACdtrklah a connacticn betwtan the Mrldloral 
Intauetltai tnnjitlon tor fqiUtiyUit uuva, repnaanted 
by liar ml io function*, and ntd-tatitudi vAvti 

f0r U,B UtttT ^ *» «h- •- 

of tho CdUfant wavenuetoii that haa to vanish, 
vavoal *° ncoll »«r IntoreotlWB. equatorial 

J. Crophvn. Rat,, Crnan, rjpor ir.lJJR 

Particles and Fields — 
Interplanetary Space 

sl;n wave* 

hh ^'" 1 wxn,:iTf r 't‘»rwi«irinva vfar iww.vnrAw 

.u.,r-A, r, . l ''C iW 1 1Tnlaarattv of nal'fanil*, , Jt% u nrvm 
U t lira l Uharat jry, la, Alania . iei ajusj J. ™ 
AnHaraon, 9. J, Ran*, .r. T. niallna, R. n. Tui.vi .J 
R.^I.Sr’Ilh* JatPropgi,!,, lohomatory. raiartena. Ca> 

-o I nr wind elect yon volocliv .|[,t rlhuchin, nesj.irrt 
aotnaa lnterplaa»tary ahneke -.alnn lh B laa'Danoa plflarji 
aoalyawron IACK-T h.„ t ,. n ntu4lM „ 

««'oth for v*** "* IntMiadlau 

!!! ««lf tie.! 


aleltul*. sUruHanvcua otaauraDanta <•( eh* 0* density 
rrom tn« AE-E apacacraft at 4(0 te altltui* near eh* 
•qua tor aco used to romallia tha 8TP-78-1 «| rq i cw 
f c “; * 9-v*lu* of 1.) g lfj -8 .-1 , t -ro 
dapth li required for tho ion lza clan urcktatlou ol 
jtonle ovygm loaiinq to the produttlon of r/ .ton* j„ 

P atato- Th* latitudinal distribution of O* dwnalty 
derived free, rhe S34 It Bin, low data shows a drub la 

foafc lat ♦ IT Lae I aocnumdlnq an equatorial crouch, 
character title of cho equatorial anmuly, at altludas 
BBlow UOO km and a olnqlo peak ot tro osmetic equator 
abave 1000 km. At hlqh latltudea |V Jo®) , t ), B 
dsnalrtoa In tha aumrsr hmla r .h*ra ere suhitant tally 
lenfor than thoso in tho winter nomlaphera, 

J. Catphya, Rea,, Blue, Papar JAI310 


ill) Aurorea 

■W ANAL) SIS iJ7 THE SPATIAL lilSTHIBUTIO:. I*F ILWSIt'E 

CUkT 0FTIi-«L EUSSKCr, 

t e ; !,Lt r n ™ U ,,n ' 1 S'-Fhrrd (Centra lor 
Ba»a Ail In Expartc-nL.1 Spue. Suleac.. Turk Lnlvaralty, 
Tu run lo, Cwudj }UJ IP) '■ 

An aoaljala of caaaureaanu of tha tlli X. 5200 X, 
j 577 A and *J*jO A cal avlona ebtalnaJ froa ■ rockat 
laun.h through tha foai-uom dayalj* cl*(l Into th. 
Polar cup luooaphata la rap.rted. The i27B X and 
A Mlaaion. .how a clearly defin.j deerea.a in 
lntwnaltv at the poleward »dga of tha djyalda particle 
whIIe th “ * amlaaion axtonJa wall 
I.IIU the polar tap with only a alight detreaaa Lq 

n[ Q ™5ia. ^ WUU ^ ,Dld,lon d ‘“p»«74 . behaviour 

1 - I an H "“ me upLUal data 

atw flualyaad using a djunnlcal eudal or dayaldw cleft 

IS-—; l-^rpuretlng rruiapott b> Ion and 

neutral wioja. It le concludod that neutral wmda arw 

Ite s3Tli h i*, ,h, BP ‘“ tl41 d ‘«rlbutl un ol 

Hie 32*1(1 A unj 63*1 X eolaalon, while tba Ion drift 

•.uitp.-num ,H nagUglbla. In add It I m, it U f.-.und 

ii J re, , ii I ^'l? f ,l " 4JM 1 " 0U ‘ lu ' 1 la due 

in raaononua ILuviwateni. In the aunlLt tie ft !«,.<- 

-rhwTw. ,2, tne r-atilctuul-wo - o i O “ J I. 

joanlateot with the 5577 X daL 4 U lf lh . f u U 
from thu Jln«"UluiivB raurtinnt Ion if 0.* U nh >ui 
-4. and .3) tl.. mo ol Lhe T* act Ion H>* u . su* ♦ N 
; hl * IWr ,n lht Iwovaphar. ,hon IndUatwd 

SnlSetiil!! o.i«“rew„ta. I I'M l, neuirnl wl-.Us, 

I. Ceophy. »«. , glu,, rBp „ ^ 

1520 Electric rialda 

“■J P *“ ISf,n "F THE CRARACTLRI&T7CS OF PQTFUTIAL-nPnp 
AND aiRHST-DPLCEN DOUBLE LATKR3 PW)P 

£ ? r '' l "' H P hlr ‘= Space Bclence. 

Ki’sr.Sii 

wl™mL5 ! 0 '^ " alh " nl ™ » h «- HKIkln* alnllarltlaa 

ss ? jes swuasr - 

enarglaaiton of trapped | ou L. not aa M iTrs! r JiTn, 
tL.Phrenimi-drop dr Iren dn,bl. 

f,ri ;- 1E H"' d E**r route ani p"^ 
tial drupi (or (ha auroral plaiea Is dlatuaaad Far 

J. Gao [dry*. Ut., Blue, Paper 3A131I 


cnnpleneon aa,|[ >r aiulir,' nf’.le.Vchii *«« maaiunmEKL 

r-KJi^su: m? ^ .Ksasf *r n ' A “ Mi,d 

lurrpeiiLular to tha rwgnnllu flolfll, R, - p>,d - i4TPM ' ’• fi* *1' '.9f' llllWl. topiidg lonO»!htre 

mr'mltoi: Honing. Wh ^^.■yt’otrog wyas, *»r)*fc1w»rf ■thhaH??:!?. 

v.oq.eq^. nf ^a.vwat.m, of MRd.Elo. nnoant Hero.. ; S,® ffij 1 ^ 


pherlc t«Gerature are considered. In addition, proba- 
bilities are assessed that Interactions with neutral 
atonic gases prevent 0» ions from escaping Into the 
magnatotphera, after Lhpy have been transversely accel- 
erated by these waves. The two studies ara corblrod to 
give a rough estimate of the total D* escape Mu. as a 
function of the field-aligned current density, for an 
assumed rise In the perpendicular ion temperature. 
Charge (.change with neutral o.ygen, not hydrogen. Is 
shown to be the principle limitation to lhe eiiape of 
0* Ions, which occurs when the waves are driven un- 
stable down to low altitudes. It Is round that the 
largest observed field-aligned current densities can 
heat a mixlnim of about S * IQ 1 " 0* Ions t 2 to a 
threshold above which they are subsequently able to 
escape into the nagnetosphere In the fallowing 0.5 
seconds. Averaged over this period, this would con- 
stitute a flu* or ID 14 nr 7 s -1 and In steady-state the 
outflow would then be Halted to about LO 11 rrf 3 s ' 1 by 
frictional drag on thermal 0* at lower altitudes, 
Ma*1imm escape Is at low plasma density unless the 0 
scale height Is very large. The outflow decreases with 
decreasing field-aligned current density and, Lo a 
lesser eilent, with Increasing exospheric temperature. 
Upward flowing Ion events are evaluated as a source of 
0* Ians for tho magnetosphere end as en explanation or 
the observed solar cycle variation or ring current il* 
abundance. 

J, Caopbya. Baa., Blua. Paper 3A126V 
5945 Ionospheric dlBlurborcoo 

CO-ORDINATED STUDY OF SUR-I3I AND 1-HFTFR IRREOULWlTItS 
IN THE F-REOION GENERATED HY IIICH POKER HF HEATING AT 
ARECIBO 

Siintlmay baflu (Lrsmnnuol Crllegw, Bc.Lon HA 02115), 
Sunandi beau. S. Canguly and W.E. Cor den 

High power high frequency crnnnmli tors nrvir A reelin' 
wore* uBed ro generate artificial louoaphvrle 
Irregularities In the P rogl.-n. Radio atnr 
aclntlllarlvn observacloDB oc 430 Mil. worn perf irnoJ ,n 
Araclbo Ionospheric Obasrvatorr with Lhu 305-iavrer 
antenna and radar backocmtar luaBureicanl b at 50 Hilz 
ware nlnulcanaeuely made lr.« Guudolaupo Inland lo 
probe cha sub-k 1 lumurur and 3-muCar Irraguiarl c lea In 
cha healed voluna. Stint 1 1 tab In* niuillow IndlcdL* a 
low frequency modular Ion ef tho laotar Intonnily 
flue rue don atructuro- By iho uhl- nf plnann drift 
data, rhii law frequence taaporal atructuro tranwlatva 
to spatial dl runs Ions or 1-2 Vm. Tha frequency .-.f tho 
iBuJulatlon onvalnp* la found ro ba cancrullad by the 
lioacor peuar and I* re I a Lad lo tha domlnanr 
1 rregularlry uavalongth gs no re red bv the oalf-focuslng 
■ notability. 3clnEilUtlcn spectra Imply * atoap 
power-law Index of -5 In the acale-langth range nf 
about *00 m to 150 a And a eh* 1 low index of -2 at I see 
chan 15o a. The a loop power-law Index ruy arise Iron 
nn aperture as ora Ring effect of the large 305-mater 
nntanna at Araclbo. Sitiul taneuua moaouremanta of 
430 HHr Bt tail flat Ions and 50 HHl radar b.ickacatter 
fre-m Hold aligned BtrlaLloos were performed to show 
that iuh-kilomotor Irregularities esn bo generated by 
boch 0- and 2-mode heatlog wherena the 3-motor 
lrregulsrlt ies ara excited only b» lhe 0-nodo heating 
aa la predtetad by the Lhaoriaa of self-focusing and 
parocatrlc lnstabllltv. The width of the 50 Mill och.. 
Doppler ipccrra la observed to be very narrow being 
only 7-2-1 Hr and Indepndant ol the background plasm, 
drift Implying chat the frequency bandwidth of thu 
scattered signal la probably controlled by thu 
Instability process, llonc-spharlc sod] Mention, 
scintillations, radar bockacaiter, Doppler spectra), 

J. Ceaphya. Res., Blue, Paper JaI33>> 

5S45 Ionospheric Disturbin'?*! 

INCriHERENT SCATTER OBSERVATIONS OF AS ARTIPhTlAl.LV 
HODIFIff* I0K05P11E-RK 

R. II. KnnJ and M. MandlUo (Grndunto School of Aria and 
3c lone a. Boston University, Bn:, ion, Ihssathiiroiis 0221S] 
Tho launch of NASA’s HPAn-C satellite by an Allas/ 
Contour revie I on 20 Soptvmhor 1P79 provided tho 
"oxperlmeni-of-opfio ri unity" to lest Incoherent scalier 
radar loihr.lquos for Lhe dlngnnstlc study or a choml- 
cul ly-lnduvad u.-.di Deni Ian of tho Ionosphere. The 
ennse of iho Jlsiurhuflco was the rocLofs othaiist ,-l.,n.l 
of II; and HjD aulccules that cause a rapid rcv-nJiln,,, |.. n 
of the F- region plasma at heights ot.ovo 250 Lb*. Iho 
launch from the lunnody 5 pace Coot or (28*K, 8|°W) was 
monitored by the Incoherent scatter radar at FUlIslon,. 
HIM <42, t* N # 7 1.5 tm using low r-lovotlon anf>lo oti^vr- 
vat Ions over ranges o>vcedlng irtflu In. rho uxporlnent 
emploieJ various pulse langlhf, IntcRrntlnn lines and 
scanning sodas to explore oplliM:allon mothods for nn 
upcoming ssrlos of Space Shuttle Induced lonr-spherl-- 
holo experiments. Tho results from the IIIAu-holo tua- 
polgn Include iho first unambiguous observnt lune of a 
gas a xpsns ic-n "snowplow affect." tho derivation or 
local and nalght- integrated plasma recaichlnul Ion rains, 
snd tho full spatial, temporal and dynamical murphol- 
bgles of a lorgo-scalo Ionospheric hols. The caaiuilen 
succeeded In demonxtrst Ing that invcheronl scoilor 
rndari enn plsy n primary role In space plnsna physics 
acltvo oxperlmonLs" during the next dnvude . 

J. Gaophys. Re*,, Blua, Fapar 3A1426 

5580 Parc Ida and Flalds - Incucplonotary Bpaca 
HMATEh ENNAMCED TUPS IDE FLA SNA LINE ^ 

5 » C ‘«ff ,lj ' <nd H ‘ V. Cortan <8pac * "'RHlR* and Aatroc- 
77251) ,,i '" Unlvera,L 7* Houston, Taxns, 

““ nt , *P" r »“« «* Aroclbo, tha Ionospheric 
lopatdo plasma lino was enhanced lq* the high power, 
h^h freqs.ne,; radlowav*. HF hoatoe. Tho o n l,«n',«„t 
“ d * r ‘ of mngnltuda orer tlM normal daytl.u* 
phocoaUetron-anhauced plasma linos. Thla Is tha 
li” 6 “ f ;r' aCl ” n 01 ? n ordmTB o{ ansnitudo anliancu- 
l^duc^ P h°*f 1 In U “ lop " ld « ionosphere 

"re lrt r orltlc -l (Kquancj lo thn 

W hUh.t f# Hiol ?h„ r "u , e 0 T bly Cl . n " *° (aPProHlnaenly 
ft... i hi- , ' ! h r h0 ■'■ o, ' (roquoncy of S.l Hlh. 
FoBalhLa axplannclons Includo propagation via tho 

rsnsi" 1 .* *** wi * h 

reh^* «' “" W ‘ M Inhamoganltlea In tlu Lono- 

,'h. V l** 1 * 94 “ lacCron ' • Creaming upy , rd 

th ‘ B “ a ™ tlc f ‘“ u ‘1«. co axe its thn pl.au, 
Mophys, P«a , Latt., Paper 3UJ24 

5580 HAVE PROP AS AT ION 

SIMULATION OF HIDE BAHDNIDTH SIGNALS THAT HAVE 
PROPAGATEH THROUGH RANDOM WDIA 

L - * n *PP, (Mission Rasedrth Corporation 
P.o. prqwer 719. Santa Barbara. CA 93102), 

Leon A. Hlttwer 

A numerical technique ls * scribed to generate real- 

‘EL"!.!!* rK V wi s, 5 nal « fi « r prK?;«1? a 

wide bandwidth waveform through a layer nf ctronolv 
SKf r Thei8 *”' na1 ^gjtmiws ire wer. 

“!?«? I„!, iye8h 4nt), ' lu£!e ««l9l1«s and to have 
the quency Mrre,at, w Prflpertles which obey 

t • ? tS 1 C * . “*“ at l0 " ln th “ stronq scatter 
»h« !' ? h tichn| 4““ ** based upon the solution for 
„wE: rMuency coh * rw, ce function, r. f C r 

spherkal wave propagation with transmitter and r*- 

rnnt«d * ,de * ot a rinlte layer of 

Toniwd electron density irreoularlt ies. An analytic 

E™" "V •* PWAlned far r | n the siroog SrtK 
Appros Inal Ion in the thick layer Is L M Jm5Ih 

^ Ul loosh Ip between the impulse 
lw-f?Mwa« mu?.Ml h P'-aP««tion channel and the 
tranx»«^ * 4 coherence function and its Fourier 
reSn S *r direct ly obtain statlitlca 

s^PSr' as 

.STsaaSSjEn* 

S^SMB^tSEt ■ 

Hi* Bxistaooe of *ath*d'struetnre. in .t. 9 * '.u ’ 

1 

Llotial qxrltatlon uF*H re «JT *«<** 

to tha metre p*,r j.J’-Lw ‘2^4* - TAllqyUl^ dip 
» : . prcralnent Bt ; 0 w flltltoda* 19 ■ 

With tho rasa Los altlredi IrJl ^ to <U-lnlah . 

I J064250 Id. tMtfDii id j" • M in ch. 


V -*■■■ vaiiov I, nbaurv.d liT” ‘ ,u '»0 

■'.it.* I- aln.. dloiiilnli with J«cr#aBlnD B .iM PT,,,,l 
v..r.*al .■! cli- pi i-illr L...I trend. _ ■ !► 

r.-nlB lu.lu.1c lhr only rb,., IV „,^; V* 1 **' 

.;f thla apc.-Lrnl i ur .. ho low 
d li •<!,• th.it Its Rinino* P ,o nl ‘°l! 4 “ t...l!! 

150 In nltlt.ul.. rcRi.. n , bolow which it^I 1b tb » 1*1- 

r i*.' rV " ‘ J r rl,M “P'Jlv 1.1 Mgul id,^ 

(lnvo.ni ,.f lh-.-rvn.iv IcnJ. lnwt 
* ,f Lheaw 4lNcrrpanrl, a. Tha axp*,|« 

nn.1 the dirrtcuU tea *ereIu! l . ,M,, ll «, 
Vrlitclr menaur.-m.nta of very low Bn Br !! J?, ,pl ' , 
irnno are c*. an mod. tTh.-twapharle ** 

p.irtlc-lo Bh-usurereniB. ThnraolKLron .p'^^"^. 

1. ' vcphvs. Pus. . RIuu, Papar 3A0197 

Particles and Fields— 
Magnetosphere 

B ShuL I Wjvca 

ItHFURAI. 14.VFT.UFHF W OF DIFFUSE HW EVERTS n»™ 

THI. EARTH'S HOW SHOT*. THE 3, OcZeM»| 
li. bkndren M*l, vales D-pnrtmrnr, [q gk , ireivaral^ 

Dua IL'inwa, Inwj, 50T1II, H, A. Lbs 
Vo ounlng Lhe origin of Lhs lnt.o.tL,-tl» 
c hirer Lori st ir of dlffuno Ion ovaota ,1," y* 

Fnrtli a buw shoEk. This proNIe is bsliswd 
(ram a rotation -.f the iutorpIaBolary ngn«t!c liTu 
uhlul. produces a systcentic variation 

r, t ,d ! lne " "»v stak'Vte 

Ion inmnalty s ( oraed If tho ccnn.ctlan lire 
Ll.o timo noedwd to reach .quIUblhn bMlMlhu 
a. calur.it ion and ion loss proteins. This —. ..i- r, 
n-stod Iho 31 Or Labor 1977 upstrta dl[I ol , 7 

•JVviU far which alcsilt jhcouh nigottlc field «ej 4 n r> 
tanslly Jnl.t liave been published. Uo tail vie UI.J.', 
iib ng a iwu-dlngnaiomil CloOBoa-AxIord <quni H L sT 
crlbo thu shock acceleraiion procsia snd ■ Kdtl v, 
slwck wh.>BC noao servos as a unlfora learca a[ fag, k. 
juried int.. cl.o nrcalorat Lon proem. Intenilti-itai 
prof 1 Iub arc calculatuj Tor 30 k*V sad 120 kef mi- -I 
lor a tango of diffusion coofllelaus, iB j / 
coabcecloa lIdob basod upon cb* shock |S«ttry u2 iu 
magnetic Mold data. It Is lound that tbs ealeiln.lBj 
obsorvad profiloa ore in good general Bgrtmt fiafc. 
tha growth phaiaa but diverge during cka decir. |W ha 
overall fit Is achieved with diffusion wslflclnil, 
K,.(10 key) — 4 - laf 7 m 2- 1 k -I, r»(IJ0 UD U-lo*! 
cm 2 -sec-' and Kjf|20 kaV) ~ Itjli co'-SK - ' . «i H rtul 
also produce crasa-Mald anlsc trcplii at Dtlaciv’J-i 
ara ln satlsIocLary igrasoent with cha obiamd ulu- 
tropioB. 

2. Coophys, Ra>., Rlue, Paper 3A1272 

5720 Electric Fields 

53-2 HaasurcnanLs of Polar Cap Potential 

H.A. Doyle (-" sgla Collage Aoirsrch Canter, Vnta, it 

02193) and U.J. Burko 

A total of 83 dawn-dusk, high latitude pnsse rf Id 
53-2 eatslliio have been analysed for tbs period Apjt 
through Di-cmUar, 1476, to deternlnt coiraliilaei 
botueon the ernes polar cap potnilal (♦ ) nd mLu 
*olar wind/ 1 ME paraauturs. Kauri)- and IS sac.wiuipd 
values of thu IMF eoeponenia and Idurly-aviriged raku 
of the solar wind valet lty were available for (I al t'x 
paisoe. In 41 (271 of the caeas studied, theTHThli 
SDuthua-d fnvrlhwardt ccej-onsnt. Hsinwed pumbll 
ranged fr<n 170 IV during a svbsloru tv 12 kf dark] 
two parloda nl northward IMF. Least squarai fill Is th 
data ware purfornud In order ta daiaralM tbad(fn!c:i 
of the polar cap potantlal on four dlllSTUt llKtrlr 
(laid models, derived froo reconnection theorj trJ )■* 
cradltlcnolly cc-rrelatsd aolar vlnd/IXF peracaim. 9 
each raao there li a roeldual polar cap pueaiUlnt'* 
order of 40 kV. Tl.la suggest a a I thee a tine dtUjla 
the relaxation of tho potential when tha IMF luinitn!- 
ward und/or r-rocesees other than reconnection cwUl-VJ 
Lu thu [«1nr cap potential. Total IHF earlaiKiul 
nolar wind epued were tcalvJ aa filters on rbidiiici 
round lo have »amr sign I f leaner. Coapar leene »M 
Mlellar sludlos based on neamiroeanla (rco tba/ld 
53-3 eat cl I lion arc dlBcueead, (polar cap pouwlel. 
solar wind /IHF paraoatsrs, olectrlc field eodele, 
roconiwctlon) 

.1, ikKji'liyu. Run., Blur, Pap-r 3*13)5 

5720 Interaction between solar wind snd nugnteeikvf 
ELLCTPIC flUU HEA5UREHEHIS AT THE HAGKETOMIfifc »• 
OBiLHVAT IUN Uf LARGE CUtiVkCl I VL VELOCITIES AT 
HOIATIUNAL MAliNLTUF'AULC DliCONTlNUlUEi 

I. L. Agyton (Laboratory for EtlTiierrWirlll RJ**}’ 
uaildard Space Flight Center, Greerball, W 20TN1.'- 

J. G.imbanjullu and R. t. Maynard 
Largo convocllvc electric fields of the order V U 

rnV/si ( semet 1r«s as high as 22 rnV/m) are obienM il 
rotal tonal magmtoiiause dlscorllmilles. Thu* 
observations were iwadQ with Lhe long cylindrical |W 
base-lino) prabos carried on the ISEE-l 
THmo oloctrlc field obscrvalians jrleld eoweeth* 
velocity magnl L uUl-s , V • It < |/® l . of Hie onW p 
150 kia/s. In this V formal some of these ooienit'- 
are similar lo tha high spoed plow vilocllj 
obsoi voLions that were uda ai lhe maanelopsiKa* 
iho plasma exporlmenl carrlod nn lhe ISEE-l s«» 

It Is shown that, for many of Lhese nagneUP*“” 

.1 ..... . -,.i «,in coord nil* 


Il Is Shown Hist, 10r many or mw», , 

crossings, ihoro oxtsi a spodtl movlea eooro w* 
syslom where lhe observed oloctrlc flows WJNP* . 
a unique roforonen sysiwi li often used in tn» 
sludlos of nugnoilc illscontlnulllM. T[1J 
cuorillnaLo system does noL ewv# el W ™KJ JLaua 
volodly bul moves Intload al a velocity 
bciwoon ihn lonvccllvo velocity and tM i ]*J' . r« Pi 
voloclty. It Is usnd liorn as a diagnostic tfl0 
oxporlsiontnl Invesllgallon or rotetlonsi 
dlsconiinuUH-s al Iho magnelopiuse. 
olnclrtc Molds, rotational dlsconllrullleSi 
velocities). 

J, iVanpliyn. Ron,, lUue, Pnpor 3AI23D 
5TM Ir.iurna cions botvoen solar wind and 1 as* 1 

KAiMcroanEBic plaska drifts wriho * ‘T 

V. Eaum Johann OlPZ fQr oxtralerruBtrlsobi 
80kf* Garehiryj, W-Oormany), 0.11. Baser, 

B. Jungin^or and K. Anita .. .. m BS~ 

An Interplanetary ahookfront (■caltoren e 

1/2 satoUito poir) hit Iho Win's fTlu- 

17 O-iobor 1DT8 around 0h» OT- I)** “**1^ 

notcvplicria plnama drift and maffiatlo » 3 go9-T 
with thla Duddrin impulea (Hi) wars ■••W™. 
in tho equatorial piano noar tha dawn “ „ pperf 

th* DT tho p3*soa drift first Inarwed 
diraation), follawad hy *n axpoWW 
nntic fluid cflangoa vora purely . ittaii- 

BBplituda Inoraaa* whioh aiao ixpitt®**"? 

TSIb fiAturaa uan he axplaintd by •“•“J” J cu 
static) rompraaslon of th* ,Mat ft*** 

insrsaaed solar wind pressure bahjn’ “ ^ a/iir 
Id addition, both data sits MUMt ^f 0 T *". prt ii 
tion of a highly duped oosipMeeional W «**v 

end llatlon by th* fll, thus hinting « 
like ecaponent in the oppression or Tne _ 

(Intaraation bslwsen solar wind «n d ***” 
DBguLbpauao, plasma motion). 

J. Ganphya. Roa., hlu*. Papar 3A1JS* 

H’SSg'x . Twanmx 

restrlsche Physik. B046 Gsrchlnfl, 7 

menn, H. Sclopke, S.O. Be*. *; USjIltd* 

Three passes of the ISEE-l «U 
the dsyslda terrestrial raonetopeM** * ’ t |,i dlW* 1 - 
the megnetopeuse le IdentlfledAJJ Hiwlly o° ,tS f;«Fr 
iw lty. This identification 1* tew* P"Jf 5,8 H* 
failure of the plasms and n ®B n ® t !,.!l.unuUy-' i< * ■ 
the conditions for e roUtlonel dlsew"™ , d-l 
these cases tha InterpleneUnr 


Fields cm lhe tm iioes oj Tlw,,Ty the i««" 
ween 136° and 170°. As wSek&jlS 

e(ry thought to. be met conducive for « ^ , ^ulW** 
would have expected the of-^ ,s 

discontinuity. The slmlf'E W HS* x?*M 
would aunear to be that tha I'Lw of !*£i 


nectlon. However, *s our^dentin^ 

nul ty ippllet only locally, f A 

for the HBgnatfi; Mold tonditlbnO^^n 

x , ^ss‘iyAr*.TSsgar ii, "‘ - v 



SepLcmhcr I.H, 19 S 3 EOS 


f th, taxpreseiuri.il ln-*Lahl 1 1 1 Ion In a 
^ c o L.l IiihoMRuOOomi plnnc.i If. (hi- 
^jafOBeoi. B(jd0 [g ..LudleJ In n slab R-n.-crv 

I riUld lines. The l-wcel or.lnt wffurt **l 
M*tb -. it- lx incorpo reivd Inc thu Jl«- 

^ ‘‘•“SJSTwt.i" 1 ™ lh » w ' jHfl rt* r- 

I, IB found that till- high pKti.... VuIol-Icv cun- 
mla. *, ‘ „ (lh ../1,,'V.,, nliowx Inelnull Ic.iul cM.p- 
'"““I’rtw MI*fc «vi whit., thn Inw pliaeu 
list t® . w |.h ai/k.,- V„. shows HlnnKluani caul- 
MWJlfhr m tbBC t Aw loop I l<IK l.ictar la of 

1M- “ .. 1. kfri sa that " po« rua! lolfc fluid 
** ShoSld^s Slid to a-del 'ho TinunuLoapl.urle 

Lhottudy Of lo“ frvquuniv goomiunot Ic 

KSS *'“■ paper 3A,lto 

*• »r aswrs 1- * '■‘i- « 

reJ SwAPY OUKT rLME F«tU \t. SPATIAL WuFNnARIES 
“■f^uAlielW Phy.ua lx.b..rjlukv, lahna Nupklne 

reinralty, laurel , W 2 fl,l * 3 > c '*l* 

t mV Bur u oder stand I rg uf .|.m*I-k» atlpnjry 

MioBBterlc panicle cuiuurk Ion , wo »MrvuS lurr n 

Hfultr class Of part I do fsaLute IpI.ibo-i il[u[.-o.,Lu 
, a 5 koVI nbsrrvo.1 regular I v by iir.ir 
Jl LillH**7 ssLilHte* In Lhu area «■> .l.mk quad rani. 
'!" *,.[« tho apparent aha o-c- of recant (kaurel 
Ixiiara actlwltr, AC ,lr " 1 rnneldurat l-m thu fnaiuru 
" w riBilt (tan ihu pauenpi' ul Ihu a..ti>11(i-e. 
rmril sod 1st* Ihf aa called “furhldden rone' .if Llu> 
MtflsMry panicle ronvocr lon ,.nt>>rna. Il l*> 
u-jailiaisd here th« the dlnporaf -.n of Lhr 

jL. ri lB'icoc he explained bv slaple at. IL I unary 
- r.Hrtlsn wdels a«pn whin U.bb pr-'-ua — v arc 1-ipaaoJ 
)Tl»Me panic Us which p-nutrate met d.iaulv lo thu 
«nk. Alia, the redial position of the f-ntur- .I.-.ub 
rl ^, r ulth guuBjpiMiLU scclvltv ns nipuctc.l fr.m 
...(It cansBctlon xadolB. It la cnncl.i.le-l lh.it 
lpI1 l ( ,l preceaaes are responsUl- . 'lowuv-r, *e<dule 
t IH j m the oodlflcatlon of tin s«-rellv4 croan-iall 
fuld cuiflRuratlan agnlnit Initial si n I «wry 
i -.Ktlco put erne ate rejected hur* ho-n.jB- th..*u 
,1,1, preiarve (he quallceclvu seas* of the energy 
(liftnlena »f the Inlllul pntt-rn. Il I* propusvl 
in! it* i pat ml alructuren uf past 1 24 hours], 
druolnl, nlght-sld* part Id* Injections .Int oral r.s to 
i (ini exteai th* character of ilia faatnr*. |i In 
fen lhai detaflsd Blaultatlans h.iun.l »n tho Jouhle- 
ipLrilad 'Injection boundary' concrpt I'laod provlouily 
n Mpniure (ha fast u hang Ing nlghi-tioo foJLursal 
npndicl uir well the chara-tsr nnd dlap-ralon 
it:<U of the noon-ro-dusk foac.jru by allowing tha 
lllirlhiilone to evolve fur *anv hours. II Is 
tr/iHlief Lbst lbs portion of tha original Injection 
tf-riitj which Fives rise Lo this fencuru of Interest 
ml* decidedly 'non-Alfvsnlc' port In. Aocxuae tho 
iTvelecIcoa energy dllperslone e<pacL«d frr.a quail- 
■mlr convection aia not obsorvad. It l« concluded 
On lhs dyntalcal Injactlon with -harnr car I alien 
Ilillatt [toe thoaa of quasi -star I nnnry eonwctlnn la 
it ill tl*aa aa Imaparable conpnnent »f thn pruraseaa 
foi lOpuleia tha lansr oagnccaapherlc rugiana I r ■' R 
*ii ol I local cloea). 
i;C>o^*ya. Raa. , Blua, Paper 3AI406 

)H0 1(011 -period Usee than I Jny) variations of nig- 
miIc Held 

HUHM i)F Cf-XPSISSIDRAL HH-UAVtS AT AOE9-2 TO UW- 
unraf tci hackeiic pulsations 

t. Tuaoio ( Onegawe HagnocU Obsorvntur/ and Gaopbyel- 
*11 builtuu, Tahoku Dalveralcy, Sur-lel 480, Japan 1, 
cl 1. Sal lo 

I'M tlas nepatic puiaatloas rbaarvod at eynchrvnouB 
util tr QOU-2 are analyzed to detorntnu wimihvr 
i‘ir la a cendldxts for the anurca nf luv-lailludu 
hl'i tn the Mtar aagnatoaphL-ra, Cnnpraanl nnol , r-i- 
ll.ll* trauvareo and ailmuchxlly tranuv.irau bi.. 1 un cf 
U|0«lt r Fulllt Ions Ln a will* froquoiiuv rnnxu vllil 
ibillineovaly in the outor daviln, nnr.iu-'i ">>pl"'lv. 

Tl 'Cpiaealonal Sad Ihu trannvurec e».lue u| iliu div- 
Hb. ugnaiie pulsstima observed ul OW.S-2 are 
unlit irally dalnani In iho Pci- and In tin Ivi-Irt- 
* *M ranges, rcapec clvuly . 5.na- 7r* pur. unr of i hr 

-jr.iiiouil PeJ puleall.inu ul 1X44-2 liiw nlall.ir 
foi Ji lo the lou-lntli'idu Pc) 'u ot— ivd nl 4w 
iriol Canyon, which la l-cnti.l -.II* w-mi .if t'irS-2'a 
-Vlli Jv at L * 1,8. AnplltudvH ..f Ihv .-.nap rex -I mm 1 
PileaiLjai at COES-2 IL - b.67) .ire n l .llv-lv 
urj«i than chose of tha low- In cl link. IN- i'u ul Src * 
'■I.ll. The craaavorso pulaatlno* wll b Inrqer 
r-IllWd. (IBU.O nTl at COHS-2 tnn prepngnic *nly 
' , hlgh-latltads lonuophur-, il,- ..aai4.ai-l-n.il 
■ciMistlona ulth enallur on r l imdu flr-ii.N nf) ,.i 
’■*'1"' than rot leal Iv cepncicd c- rf*1<*iWl< -nr-en 
I w nagnatlc field to vary low-lai 1 1 ad* x In 
n * **i b “* 0r rwrtl 'ho fellow.; f|) a anrlu-e 
ilm ,h, PlsMispauBs IL ), (||) •i inpi >M •■m J “ 

,.k “ e rtal Pi«&n«tRhpri[c viwe in Lln> i-lnuiw- 
i‘ " , " ^ DTl *i OH) •« Mnli«.r-luini i *nl' «»Mud- 

a ■ 2 J t ° n ° f " ieCtai flold llno 1,1 

il,,,' " pn 1 ' 0r f lvl « fundnon-nml ulaaJInr. ...icl- 
*lftj«h > r ,a “*>"«U<jd»a |L « 1.1 nnd 1.7 - .».*». 

'H lirtnt reeo.irch In m-clod in clarify 'ho 
i . . , Pccpagalluo duru-itir lal leu ■ ■ f lh- luw-lxtl- 
' Pwlxattom , bv hulli'Vu (hat tbu i.XB|.lenn|.aial 
■Wrox ' Nl,,lla " ln thu -ul nr magni.i »upht ro lo 
iJr-uiT .* for thu source i.f Ihu |aw-l -il I l-.ili P-3 
II/-W- latitude p-|, l‘..ui|irex»l-.nnl 

■'•■rtia. Sea, , Blua, Paper )A0B**9 

Physical Properties of 
Rocks 


Seismology 


*AU»I '« WAFta 

■’1-Wiliv i. [,ar,B '"'l "f '-'"l.'iiv. 

' -rolli; CA ‘“ l Hrl.-m Ltf.utx 

r4c torud X login . rmi.il quartz In the 
c .i.j* -O'* Ml'a <2 bhl yruaxurr 

1 ‘* "-'rtMir, 0 ,*■ for perl-d- remilL-d In 

"'At «l nii, i l"Ul.iUy pi ir rr.w ku Imo 

, r , 1 ' lnd tubular fluid Imluxlonx, 

‘■-A f ot „ v „ °,"* r4 Inal Ing. Raaqilen In.atrd L» 
t * , *l no t _. ,, *7* “111, no udded pure flul.l 

c ' 0[ or haslo *' lwa,ur<, hle era. k heal lu^. Ihu 
»*a imti, *' ln «o«M'Ie.. with added pore fluid*, 
"■tottruijnn .. th ? 1M M™lu*C, tin', Initial 
l!| >lo! r ricl . RlMca In c|, ( . PL , ro Hold and the 
T'll'eta that “•“AIM**, s-vernl line', of I.vldnace 
'■"■Funsq '-1 h- “I I leu Is ImMlIv 

''F-r lUruuvh en fll ' ,r >R tin- cr.uk nnrf.uu 

‘"lh* 0ti “ P°f> 11" Id. F.'t-naive PWcb 

>*‘.50™ l low «H 40f»V In 

' l,rt zl «t|v„,! ' 4, 7"' ter Iturlun nf the 

'IRH ti... PAiaaeiera fur crack l.enllng 

'' ahairire 1 ". 1 " ‘ 1 ‘ W ' lx “ U1 l,,,vo 

" ,<a[ trie,. r 1 , . r “ clowK "L t crape racur.-i of 

'"wirt’iul,!!? '“ol'r.g. quart.’ prop- 
j'hii). '“hllnf.. wator-ainural loccr- 

Pap*r 3B1360 

•‘nnS^g 1 *"< pi« 

["jTli 10« FW THE DEFORMATION AND FAILURE OF 

Sfttaifssr 1 " Haaexrch Division, 15*2, 
4 « 8 ,, J* , *b. Albuqnarqua ■ NH. 87185) 
L7“* »l^c^ f rlwd f «» *he msuhanlcB of 
,, "'“Hon of k,:!., Pcssentod which descrlbaa the 
h,: ?lIoa eh-, ■, * tot H- Tha aadal employs tha 

ilrT 11 '•noMlKTr* - " lM depandont nlcracreok 
Kr *ck 8 f° r tha loolaacLc daforostlon. 

P , "■* fc l**diiL ad -t.-x 8,auM ' 1 tD occur by two aechanlamsi 
•il {,t 7«« *Dd i rr“ t \ ,Cta “ dependent! and.stroaa 

,i 11 tNdlMduii 7? 5 Ib ‘ dnpondcnc). froa the analy- 
,l l4i *» I crack ' “ Cfltarlon for tho Inltlotlon 

t.!ll!*‘ ,,U «lon*Ir! h ! ! S d8rl '' 8 >>- This raeulu In 
, 688 In atrn aa and subaequsnt dsnagg 

In are ,l,ll.r to yield 

r, " *■ below a£ plaedcltv. Uhon tha stress 

t£. ,r ««th can r.L™"?” surface, no acres. Induced 
1^4* surfnc'"" P'" 8 - For ««“ -»« 8 »" 

If ,!!** ,0 loadloi . 8clt acowth ccccmpanlee any 
(I ™"U,[ n| .i.?'.”**? *»1>— dlag the damage surface. 
J*' e Bracks . r4,ult8 Obtained frara the analyal* . 

"'I V 1 « «hrea*U t ' 1 ? W “ do, “>PClo" »f the • 

deJ^iS 0t "• cUb f n ■" DttOWlS*. 

‘■'irl.1 •••oatlallv' I™" C8a “1 cln K const 1 tut Lva 
kjJj* i8h *vlar Hu. ?[. lH8llc * hut accounts, for 
*. lB ' w °f an IncarnxT " tcril ' :r * ok Arbwch. through tlio 
“in etaSlJl * Ut# Wflr l 8 ble which Is a 
ls>] JJ* 1 bm for .L The Porn of the evolution- 

»i| n ' ,r *otvr» fc .»f rat *' 8tnt8 paramotsr la detaralned 

l **5 ,rl * ri ‘«i ZSS'ii “• I ^“ -» 8i "*'p “Hcba^ 

*s| lrt ‘ Hodei , “A clBa-depcndont crack growth 

U^ol of qu.ni-at.tle uqlaXI.t , /.. 

t«ij ,..“ r8 tonarad re.i** C * * r0 Prueentud 'and tha 
“ItxJ* 1 *1 Vaster i. u, 1 * 1 * ro 4ulI* of slmlaf labbre- 
J .^* cV8 ' Hts., 1 ! fTensI 1 B ' fracture > 

■ “’ 'aM "’Abtlc , desagk). : . ' 

'• B?i * P'W.r 38127 ^' 
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° F CWPLED ^PMEROIElAL AND TOROIDAL 

u^'^.f££2?s £™ ,nM - UC3 “‘ IB! - 

In b* frequency Mimic ■pccira the Corlolh forte iheoitikeUy a US *i 
quiM'Jtgrnenae coupl.n* of fphewHil ud iNotdal modn sbosc ipheri- 
ml harmonl, degitcs dJor by unliy «cd Muw rnquendet in dw U 
hi< heen round that tbc coupling caidti durly otecrvaNc efTecu on 
leikmic ipears bcln 10 mlb. Many fnrdinunu] ion) dal model ham a 
iNiciohU! componem and rer ™ For eumpte. the J. modes Toi 
f - 1-21 are wgnlfkamli coupled to ibe ,7, mots for f-4-23 The 
mean fcequendsi of pain el coujdcJ njuhipWi ire repelled and o,i ma«n 
ilicnuulnm are ivetaged Tho iWfllnj c*r ccmplei rteqaenclei nwu bs 
adequate y encompasied m the omiiniiiloo of iphedaUy avsnud and 
as phenol nvodeli of the deniily. elunc sad sneluik auucuire nf (he 
Lanlt The coupling alu causes iirlailaiu in muhiplBi impkrudcs rtlth 
lewtli In tpectral peril at icvddal modi frequendH on wn.ral and tadlal 
u-mpunenix and ai iphetoidal mode ftequmde* on iraiutene com- 
pc.ncnis The vartmoni mull bs taken lino scrouni in comiiunlng 
( Treen i [unctioni rot the study of Iw frequaner aourre tnectumtnu 
fPeaic ihlfu. frequency repulsion, uinnunloa sveiaglng. smplkude nrla- 
tion. lip bf id mulupleh. neatly rosontni coupOnt). 

J. Caophys, Ron,, Red, Paper 1BU1L 

t>4)0 Ph-noounn rxlntud ta earthquake prediction 
SlAflAI SFISHiaiV VARIATIONS ARB A5PEHUJES IN THE HEN 
HUFrlDFS 'SEISHK ZONE 

R. F.. Hafcc-rrunn IGnoperatlH. Inatltutu lor Research In 
Fnvl rnnjiunlal Bcluneos. Unlverafty of Coloradu/HOAA, 
Buul.lvr, Ci'-LoraJa, 60)09) 

Thu turn eaperlLy" has b-on used Ir many recent 
ttudlcs [n describe eecLLona ol fiulu with higher 
■truny.ih than the surrounding tones. Tha Level of 
hiLkground uulnalelry cxpvCtrJ In such Sanaa Is unclear. 
Thuy 0.-1 V appear as q u t«t senes bocauau of high strength 
r-[ ilitlVu cunu* bocauau nf high atreas. In tbl* u,.rk 
Lho prnblun of avlenlclty level" In aparrlllri la 
Jddrovaed by (dent living regions uf anuraalouily high or 
luw -alumlcllv and cctparlng tbu locations or chose 
rop.l'.na with thu locations of aaprrltlee ae del trained 
froO ••thor obsurvntlons. The regions of nnaulauely 
high or low nolBBlcItV Bra Identified using a quant It a- 
tlv- technique which rellue an spatial rare coopariaona 
■lanu with ihu a mi for a 'inference butwsun two renpa. 
Thla technique allows the dot,- tarnation uf tin signifi- 
cance nf wpnilal rate Jlfforoncua end Iho unlquunre" 
of zutirs ..f outstanding eelulclty. Four active lance 
which sabu up IQ' and eight quiet zones which cuke up 
I6T of the length of th- K-v Debt Idea eel nail- i on.- were 
rccognlred using this corhnlquo. Aap-rltlea in the 
Few Hebrides aalaelc xonv were Ideattriod using 
char act urine Ice wbteh Include large event initiation 
end Hupping, elusion of efivrehvcle nnd ouderate 
everts, luteehoc) activity, and aatthquake stress drops. 
Eight regions which ahowrd two <4 a.iu of thcia 
characterise len were Id-nctftad. They Pika up 34*. of 
tho length of lh- id "tale tone. The over I up br tween 
the aepurltlos and tf« active und quiet regions provldei 
a tuet al p-ailblr rxlet [onahlpa between there aonan. 
Thirty-four percent of Che asparlty area Is actlvo aa 
opp-'ivd to the 10’. evjecred end *>7 of the aeporlty area 
la quiet at opposed to thu l*t eepecred. Thla euggeetH 
that In tl« esperlclxa In the New Hebrides velenlc cone 
etrvnx q.-ncenl rat lun uvercone" Inctoaevd strength end 
that phen-iOL'n] other than Inc res eel strength can cause 
Bclanli q.jloacrncr. 'earlv all ol the eap-rli i«s in 
the lieu liubrldee xolaolc xc.no "hpu high baclgtounJ 
enlvraicltv or high screes dr-pe, which auggeaLt that 
I Holy z-Tiey Mini hoc 1 initiation can be IdenMIlel 

ualn £ background evlsnlclty. 

J. r.cnphvi. POB., Pod. Fapar WMB 

WOj .-.encr.il ut Dta-^ L lanoaui 

THL-Rlrk. IHDlwATI'.KS OF UPLIFT AT ICY CAPE, ALAS* A. 
KLATLI- 1” 1 EAPTlLv'-'AtSS 

• Lv 1 1 roc-H liiq Lil-.i U-fj . Laaor.t-D-if.er tv Qua* 
luili il .qaorv.iory uf Col'rbia ..Nilrerai ty, r.iliujJon, 
V..I k t.-ieei and Lb. Ulan 
j'ruviu.re ntuliux xhcnv l)..il ttvo-tlui 'iPal.lla -.an 
I n vi*. Ii.I tpmU.-.. Ju,.,i (.aa* p..v.r u-irihiuMOi. If 
0-. Ijr i or. >.u of 1 imu. (•■vnint..|ic eOlaa.lv events vr.d ex- 
L-nl uv«i lllwlel ejv.1 c.-enc* I* JutuiMucd 
by anNlystn of olJ-a-iu.l Liana. ibiB 1 1. :•:•* av- 1 1 ". .Ill i* 
eu laqoi-iupt addttlcn to the p*ioveelar-l.-itczt record, 
'w.. jru-ii ea, ihquvk.a* occurred In tojtu-i'Oi IBw-i. cJ.e 
ft.-.., those tern o.Ast of Alaska near Icy C.i|-a, an aiea r,,cv 
Inc] uJo.l within the YaFacaqa lalaiUc N»p. £>j 0 to Via- 
del [.Morale cf Icy My end the aoatdlty of obaereore, 
any pceulblu uplift et Icy Caro related to there aarth- 
|.nlvi uxx -ui c c;- -■ *.u 1. '■ o iivC. Six 1 .vaw’vl i..rtur 
iii- .. ul i lie tiuu- el t». m*'JB, 2.1 so. '•I-'- C. l t*. 

an .ihe.-l'iio iroieani tn -lrvucli uid or. iravrejee l. 

•It .rut* re-l-tlvo i.. I ii lend tieee. The u-ias vf iw ’.ieee 
on tha |.-.vL-vi.l ueaward ..I tf.e aati'li eltda are alt 
| oat-1879, ir Mf'l I it 'KCurrsd, a aa.ward shiftin') of 
lie. ..tv >rul Ihu would la.(.r.-'«> tha -jmsth cnvtronnart ol 
treon .||.wtr-| on till, fursor wave-bentoh ahoialtno nr.d 
fr-imr beach nioea oitqht bo plot# clod onoueh for tnl- 
tl.il .lfrumat.it Ion. OLhar poastbla causei for tree 
qruwth are! aliorellna chanqaa ara cor. e Ida red i however, 
fires tlo t roa- r Inq evldunca, qoonc.rpholaqY and ispcrtB 
.jf lq.Ilft In other part* of the rollon, It la tho au- 
thjrn' Inteij.retiU lon that uplift occur rod at Icy Capu 
nil. its d t.1 thu 1899 oarthquriae. Subaequant acceoula- 
Ucn of lluvl.il and littoral sodlmnta haa built out 
nvo i and around tha uy LLftad area, ronulllnq in tho 
present -.lay nhoroUna ermf Iquratlot). Tlia oathc-dMoqlaa 
lined tu Llika Study bava pelantlSmlMlCel appllratlans 
la ..thur uplifted, farunto-l. ahorullno aiaas. (Earth- 
qu.iko hlntuiy. dea itti clirizmlegy, Alaska). 

I, (ie-pliye. Run., Fed, Paper 3BI2I4 

6999 lawtal (true! nl Fault lopet 

REUIOHAI. TFwTGMIC AND EARTIlyVAKE I1A7AHD [HPLICATI0NS 
ny A fTHFSTAI. FAULT WNE 1H SuOTHHESTKRU HASHIN.TItfl 
C.g. Weaver fl'.S. Gxali.gleal Survey, at .loephvalce 
PrcgtdB AF-50, University of Washington, Ssectlo, 
Ueshliigton, 98195) ami S- H- SmlLh 

Thu St. Helena uelerrtc sono (BUZ) la a eruetnl 
earthquake (ODD In aeuthweatera WaBhltigron ibJL la 
dullued hy Baiall to nndarato nagnitud* (-■) w z* s * 
rarlhquaken and focal taechonlsm. 
eulsnlcaily active olong a dlstMM ul 90 t °*‘“ 
lntarpmted nn « lault tana capable of generating a 
Dade rate to largo oagnLLuda "hallow « ,8 “M'“' 18 ' 

(he nerthsrn sad uf this rone (about 15 ta north of 
the CowLits River J, o large area ar sal sale quio. 
cento (for earthquakes abov. “ag" ^ 0 
pradaalnutod since 1417. Thla quleKanco Uave. 
open tho queer lon whether the SEZ continue* north- 
ward into twutham Puget Sound. Earthquake fora) 
nnchnnlwB* along tha S1IZ lnJle.C* dearly wur leal 
•rrlka-allp faulting «rlth the prefurrud fault plane* 
striking north-south. From three focal a*cbiuilm, 

S fof.r that Lh. direction of 
le northaaat, appro. ima to ly paralfol with 
direction oE convergence between th* Berth Aaerlc*" 
and Juan da FMca plarea. We Jnterpret thn fo 
sechanima dam ■» nvld-nco for euMuctlen. 

This tectonic sodel ralpee the poialblliry ot a 
larga-nagnUudo ttubductlon earthquake. H. thor 
the pesalblllty al a rajdereiar'to-lerge flhallow 
crustal earthquake nor a tajer eubductlcn evunt la 
part of the ourr»nc earthquek* baserd esnaasseni 
.Uuahlngton. 

J. Q soph ye. Ree., Red, Pnpar 3B13J1 


Social Sciences - 

rSKSTl- EVAUlATlOf OF FLO® FDR^T-RFBFOHS. . 
RVSTHfS PART 3l CASE STUDIEg • - . •’ • 

B. Rrsyestofewlcx fSyet™. 

(hive ratty or Virginia, Charlottesville, Vlrgini*. 

“Sii ^rtod IX. Wrasa * r £*- 

olegy for evaluerico of ^ 0 eO- 

cerne'spat l f Ire I'/ * 

■valuation of th* FFR By»t*ae (n Cblu^ua, . 

KlAslealppl. The first *W 0 Y y Lhrce . 

dotal 1 and Cbsn 8 ^Ixtaple . le glvsd M 

nvalu.tldn. of lb* ^ d^Iston s-k*r. 

fras th. vllmpplnt of ,n tedivi® fo. 

Th* capability el 1 P«*“* 8 » f fobl ~ i 
Illustrated la t, “, c "{"' 0 ? f .{r« : taqS)e bsncfU of in. 
such a* tha .dek*rqln»t“9' “ (i.gi . last allot ton ■ 

lap rov went ln tb* forfait ayeWa ta-8* • 

*7 wMtbar ifs^w) or flood.). t«** S| 1 


A fined forscsal pracsss with a discrete tine Index 
f'tkl.hfhll. wharn I denote, lhe 
”°° d l<,8el “d h donotea the fprecauud flood 

Ci J" a randeb duration procunk vlt.li 

hS t w k I ,h , ,kI ' 7h, ‘ R7 08088 letodnllcd aa a tvu- 
chaln - n ‘matat Innary transition prat- 
ability f unctioni are obtained fret, a Bayenlnn Inlorea- 
ctm ptoc clear which cen ba lobedded In a d>annlc pro- 
graming algorithm that eclvee u ensuing HerVavlon di- 
clelen problns. The 1-ed Line end the prccoeUng lice 
of the (erecaete are repreaenttd by their certainty 
equivalence, Tbn etructurc or tha cedel la rotlvatx-d 
by an analyal. ef hlaierlc.l flood fereceai rccordc. 

Rathedi al eatlaiLloa of Lhe prior prcbahiliry and 
ilial I hood fund Iona are described. The nodal la In- 
rondad prlaarLly is a c opponent or a derm ten nelhod- 
ology for datoralnlng rho ecnnnlc value of and the 
optical daclitane In rvapenae ro rlvarlna Mood 
lorocaats. 

Hilar Honour. Das,, Paper 3W1291 

7)IQ Central (Fata Uirer Supply Deteralnanca) 

DETERMINANTS OF FASH WATER SUPPLY IN THE U) HU BHAVAHI 
PROJECT, CorKIATOIE, INDIA 

K. Palantaanl (Dapirtaant of Agricultural and Applied 
EcaoMlca , Unlve rally of Hlnnaaeta, It. Paul, Kl 
33106), 8. R, Bubranaelau 

A study on the dateralnant* el fara water enpply waa 
conducted In tha Lower Bhavanl Project (LBF) Area, In 
foLabatora District, Taall Nadu during 197B-79. Tha 
dlitiuca of faraar'a field froa the nutlat ef tha 
supply channel , lire of tha fata, ounhar of Intacvanlng 
faraars, social characteristics and posse salon or walls 
for supplaaenllni ibe canal water lists tha kay 
variables datsrulnlag tho canal water supply at tha 
face level. Abode tho variables dlstanca-dlisct and 
lateral dLitancas of tha supply chanaal In tha Head and 
Hlddla portloas and dlracr, lacsral and Sub La tar a I 
dlitaecaa ln tha TaLl portion oxrkedly Influoaead the 
•traaa dayi and yield nf paddy crop. Tha build up of 
■tress days was higher nt tha direct dlatancs category. 

Tha rasulri Indicated chit under tha cutxaat oathed of 
allocating water to only half of tha cootaand arts In 
each ysar, and tha coasaquenc water distribution 
problem, changes In cha ayates of water distribution 
kelow tha outlet would haua sera algal f leant (npacta on 
lira lava! water supply Ln the Lower Ihavaul Project 
than change ■ above cha outlet. Howavar, tho aatheda 
luggaarud to laprovi tha ayitaa perforuanee Indicated 
tbs nssd for chaogss sbova tha outlet alia for 
laproelng Lhe sysisu'i overall parfaraacca. (Distance, 
■Lrssi days, yield reduction). 

Hater Roaour, Rea., Paper 3UI429 

7) IP Tcc-nenlca 

A HETHDHlLOT.T iW EVALUATION OF FLOOD FOSECA5T-P7SPON0L 
SYSTEMS, PART It ANAI.YSKS AND CONCfPTS 
R. Krzvaatetewlca (Bynivma Engineering Dupnrlavnt, 
University of Virginia, CharloltosvLI le, Virginia, 

22901] . ond D. B. Pavla 

Do tern Inal I en of the value al fluetl f erecaete .H a 
ol erase enea it lovel neceaHllatee the cenaldcral Inn of 
nuaeraue fact ore t hydrologic, organisational, h-hnv- 
loral, and tnnnlt, ThoBo farlara and their Iniaroc- 
iLona am capturad in a '.oncupt of ■ FLeoJ For trial - 
Rcapcaiao I FTR) ayates. The forecast ayatra aitnJe Iron 
the collect ten of data through the fctucaai Ing of floods 
to tho dlaaim Inal Ion of warning*. Tha rcepana- tystei 
ncnpillci dec la lon Baking by lhe flcndplala f“illcr 
and protective eel lone ha talcs. A but bode logy for 
eva lust lon ef the parferaance of FFS eysctciB le prr- 
etnicd, Il tontems epocirically llz ecccionle evalnailan 
ol the effect Ivvntsa cf rlvarlna flood furcCeula ns a 
imps of reducing proporev Jpcagi. The rc L bu J " U'i.v |n 
built of (I I I rodrl of ihu FIR prau-oea nnd l2l a ptr- 
r<ira«s:c ihiar*. Tho fleet cluri-m prculdcx a c.xnprc- 
hcnslvx oathenal leal description of the physical FFP 
procuaa which tzkoa place during fl"oJlnge; It o.itpurx 
ilio e> prcLod annual folia e front uf protect Ivu action 
plus flood daragcl Incurred bv Che f Ivodple In dxcllur 
under several aceeirfox. The sui-.-nd cltocnl vvlabllxhcs 
thu perforunnee mnurn and e.prx-xecs thro In terex of 
the autpute of Ihu FFP nodclj lh- nraiAinu lOPulet of 
values f-ipoctud annual rud*icilc«i" of the loeul, xTfl” 
decides, und tqf'lel ..|.porlini 1 li losses. Thla pnrl 
present e a svateti analvull uf the FFP p cocoes, deucrlbae 
the general structure if the neihodology, and Intro- 
duces the performance theory. Iho second part details 
the cheery, and the third part reports three raie 

stud Is*. 

Water Rusour, o»e.. Paper 3UI291 

A ri IIM«I '.'1 -. 1 ' •?.' AL 1 - - 1 1 - "F nwOf 1 ‘ihfAk'l -kE^p./iyE 
SfSiEis, nu*i thewpt 

S. In raacofuwlci iSretuis Engineering tieparcccnL, 

university of Vlrglnta. Chariot teavll le, Virginia, 

22901 1 end D. I. Devil 

A sathodelogv fur uua lust Ion c f thu porforaenr* el 
Flood Foretaat-Sasponan (FF8) ayacass le preauotod. It 
ia Built of 11) ■ nodal of the FFR procese md III * 
set of perf oteinc e osasurae. Tbe FFB process Is fOTCU- 
laled al a Unite, randoo duration, Harkt-vlan decieioo 
procaaa which outputs the oxpecced annual loaa (cobl of 
rasponae plus flood d image suetalnedl. The sequouce of 
foreceace or cha fluod creel and rha actual river 
eragea ara described by a two-branch Nsrkou chain of 
ordor ono. The due ia Ion maker 'a response ia repre- 
sented by a strategy do fined on a l hrua-d Inane Ec-na 1 
■cate vector and tins. The porfonnance nsaaurae CMi- 
elaC of a value, an off lcioncy, and an aipocted oppor- 
t unity toai fur aach ayatan roopunont aa well aa tha 
total ayatcB. They am doflned bn a waetor of outputs, 
each output being canpured lor a distinct Scenario of 
system operation. T“<> ovaluatlon Eudala era con- 
■ernctedi (I) for a ilogle docUlun uakar and (JJ for 
an arbitrary eollactlun or dacialdn nabora along a 
reach (a.g., a comunity). 

Water Roaour. Rae., Papar IH1242 

Solar Physics, Astrophysics, 
and Astronomy 

7710 Solar PhyaicR. Aatiophyalo*, and 

iottombwat^wbh 1 Epocaa in solar aorr *-rat 

rfiS-wr (Conpatar T^hoolooy Ae.ocUte., 
inn. 5670 a. ayracusa Circle. Suita 110 

,n S::“ 2 u.“ "{“a. Lily 1-1 »-»y 

*tS;:«;uS“ *r SIS'-";; 1 " 1 ?; 

■s.jsr “ssa 
fes” Si-ss 

(cm the 00R6-J «till IM. and -» 
caAuiad Cron 3 Mcond dsta to a dally 
index raoiMenting bao kg round coronal 

iSi salon C * Into c aad iota- tor- iparti «« weakly 

' Saflaa y of background x-ray flux long« th»n 
Stout 12B day* ara nonatationary. Waulta 

: ssmgs& 


77tl) Kid i.i.itl r-inorv 

-'■Jl'P-'f LOCAL CIATl'iN OF RATl'F-5 MUST IRK FAD ID tMISHON 
A. I.ffc — Ii.-.jx nnd F. frn..vJ (IA CHRS )»'4, Gr.-ipc Wc.liru- 
ir.quv, uiiarr velx-Jri. ilr llaiidon, 02 lid KTUDDNi. 

Ilbb V»>iijrr I and J - nx.ir nnd for - rnrrunl.r dat.i, 
very I'tiritc Inruliz.ii is-n Ill- uuisuaa uf Sit-nn ra- 
dio rnlxafon lx f.uml wiili no a prl-ri hypnthrsiq .in 
ihu -nlxai-n Jl rei-t ivl I y , hv nuinlnj * iil V ilial Ibern 
-ire Iw -.-ir. . u »l iriiai-n, u.ich milling In nn,- uir- 
"il.tr p"l.irir it i.»i, -nd tli-ii lhr ^l .bil varl.itlonq . f 
Ihi pxl.irirm l"ii .ire dux' !>■ u«ulul |.iM -f th,- n..«rci-x 
by ihr pl.in. i . Ihn ond lh- pix'vlnnx lnr.il l.'.irivn r> - 
"il 1 x J.. n-'l -illnv >.ni' lo -for Id- hc-tw-cn v.ul.ux »«|. |t 
■'{ lh- itil&nl.'ii t-urcr. 
t. lianphva. Rb!., Blue, Fup-r 1AI0I5 


Tectonophysics 
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774(1 m^otj.c fields (Solar Pfiyslca, AaLror*ty»l^« ond 

|^me?nw in imwaiCTic pmn hespcrbe to sclah us- 

((ixrlaAi iwearch ^jtaratotv. BhD^ Mmic •; 

maostidi Omur', fakulra. »*«" “TH, J”" 6 - ' . 

Ksghntt. India), 'H-' H- Haul, C. L. Krill, H. Rialan, W., 

j Ha.sUloat 

J '«* Sow that the emrinqnotlc ri^W la mi» prw* “ ; 
..UatuibaiicnD.ltaMva llhi June aolaelco Ihan agtwrt tlo 
roort*r Solstice. «■ av»dsnorf/«J» 0 ■ 1 “ < » r 
mnt in ra iciriqwjr activity IrsUoaa a , « AfcJ a , fci- 
uMM iSMai'il tranftiant wtiAt difitujBjrxx^ Bwur- 
•*E2dln Ue >w*3) wiod *ro*a>d Jtoo solatlo* ban 

«k«iatiT botCan *6 northern and aoUkhe n; hard Jfd ibtm 
-eoaignollc activity 1» art>ri In odate 
iteZeoel of tho activity. «»1» qww»try. sa^eiontad 
• STfaT^a I / (a * »J f l ***> “ nsqular annual w- 
■ rfoAfl wlfh'a Jhui'of en «wd 
is aims! absent wound Lh» wpastnr eolatlc^. 

. . -j-.xi. ilu*. Pafbr TAl)92 ' 


81)0 (Sii.ixtuif ul ihn I HhuKphuro) 

DP.J11V A'.ll SI2f bl5TM hUIlO;* OF 4h Kk >l'STi> In TNE EAxTEKi: 

FA lflt ItuFNRfU rHON UIDE-MAH S0D:.Dlf.', DATA 

T. H. Iordan (StrlppB inut Itullnn ut' Oceanography, Lu 
Jull.i, CA 91091) h. II. Hxnnrd usd D. 7. Satth 

The-tctlcal cipioumun- relating the Umtrlbutlvn of 
■pparunt aon^iuDL liulphts per unit lcnutli ol ship track 

10 tho distribution ul uclu.i 1 *earx->unt lit-lHhtn per ..nil 
ara* of ecu Fluor dre dx-rlved fur both nnimv-baia nnd 
wlde-br.ia rchououndcr*- The uhapaa >f xwituunM ara 
■IpH'iliuitd as iruncaitd right-. Ireulur torox »f cm- 
xtam aLopo >., height -lo-r Jdlux rmiu und flatnea* f; 
l.o., .i si-Jn.ni ml o( buual radl'ix r hi* a height h ,; .r, a 

1 1 ie lop of radlue Ir. nnd a xloyo atigla of S - J ret ran ... 
Iho eel -I nil Arueountu. In * v.l%»n phynn.^rrayhlc pruvliiea 
lu neiunrd t'l hu S rulse-nlnn (muHt upx-tlllud hv 4 

fun, iluu '(Kl. Lho svornga nucl-ir »f tvnnnunta par unit 
arm fur whlcli r . K. A uiraple chulxx' fur llio xl*e dlu- 
Ultuil'-n i.f aoviuunlo. und une sh-wo in bn lonxiiLont 
with inn in the enaiorn PacLMx. I« lo Hpx-rlfy that Lt 
decave exponent fol Iv With Hi If.i* •„«.pi-'l*l, III III.' 
r«i of ,i profile uT lonuili I. token In w.itx-r nf depth !■ 
wltli a eldD-htm och— sound or ihalf-bo.irwldih •;), tho 
■luilluw-xlopu, Jnf-uiLcr upprnxloui Inn I'k 

> lelda tluE tho [.prxted nurhur «l xe.ir.iunla with Jppu- 
enl lratytil- II - H I- 

fllS.ll - 21 A » * iJ!|L-' u u' lll/ ' 

Vo JfpK this xjrpl lug llix'irj, to .ipp.iri-iit-hel K lil dratj 
ceuniiru-L Iron 4U.02U la 'if vldo-bi'jn prolile) nn p.ixlt'l.- 
eiuxL 1>I p-'Ul-’IxS.Iulr ug". AlthrauKh lh- upjllal dlx- 

irlKi.ll-n ..I iNcanulH In tliw unuin r.i.-illt le xrrtnl'ilv 
mi Pol sx-n I ran , thu rat" ind.m. u mIHIxII.-b do riut luuulvc 
vp.ill'il .nrr. lJi lone, und uo '.l.xw they *Ti- robimt with 
reapoct t- di-u i il lenw It-q the* l'o|a'.*,*i i-'xt.-l, piixl'kd 
Clio xlrailml. 'i it- In'i'rpktVid .is ravor ig-x wvur Ilf ir..i 
.1, tu lllv MCglod bo the- truck llra-u. Ihu iibkUIVxJ fiill- 
..(■ -I .ipp.ironl lirlyhi ii in ilm t.i.irrn P-x.-t I !• Ik xxr> 
norarlv . ■ punx-ur l-il . |»silivlng ."ii uai- ul jii-ipunintl.il 
r.j.lc-1 .11 x..i'.'i|nl a lor d l»l r Ibui l„n, k'ra' xliope p.'r.i- 
rx'i-rx .it- ii.it Lciii.-d I lull cuhl-l'iira i.,irvuv" "I I'.n It lx 
MuiT-raii.E i; ran .inal.ulra ul 1*1 frjt'iiura In tli- b.-liht 
rranK-1 gllll-*.l»)ll r. yirldn • I'.fl I .Dll Hid ' • U.JI 
! ,028. lira li 111 lli, n* p.xr.vnrix-rra fcx- ol.f.iln ... - H.i* ; I.ll 
• lo - '* n‘* md . - li>. J ! *1 A) • III -1 **.•'. Illnv '.'.ilo.'i. 
laply tli.it p«'t II*’* kr« Ira I I'U r .xtrru V. ■ ■ k 1 1 *. Ihxix- ra'- 
If.nO ! .OU uen-K‘un'.a with menu Ira l-litx xi-ii-r ihi« 

»0 o on j 2UD I »0 f.runter tl.in liifPi c; li.lu.'.rixcl .racr 
lira- en I Ire nice dlo.tr i trail ton. xv.-mlllo "i«up> >h'..n *•' 
ul lhe x-v-fl—i rarx-.i and c-nnlllutv -ibraul 0.5° ••* ihu 
v.-e-inl. crural >1 vulvrv. **ur vdtlr.it. . ul ,.ijr-.'.ni .ilriu- 
■I .moo .1, .ipprec IshTy grx.iter thin ilk-x- vl nral "ili-r 
rajih.-Tra, ra ills- r.-p.lni f v»- .illrlhuiu prlmrlli Iw I) " 
xrar.pi In, bl.lt. pr-vlovs ■tii'llu-. wliUli .-r.ur illtr usd 
omul ret I ud n.,p xuunlra. Ihlx boputliu -lx n t c !■ '*.'■ ra ud 
h, 1 ...nprar Ixura "f -ur raioilill,s ultl. "Ip-, ■’••iei -J it i 

fur Lu "I halqhlt rn-.FIld if!* n "'ipll-d I I 

ll.r ..iiral ■ rn ..'iiTr.ll r.K 1* I- It"*- Hi, •• I lpp« . I. *it ,j 
jb'.'u Kill' I r. ihu rip cuurai . -ire 'ur- 1 -c. .-I will. I If |*i,- 
■i I, I [ultra •> I lira- CCliJlit.nl 111 r-Jol, tint l.-l-olld- h-l.-l't 
the are blraard I- luu viluc.. 

I, I't'.ipl'Vra . P.X., I'li-xi 1914 1 0 

sun '>l rudura of tha LlUvMphsre 

WMf riWMCNT'. ON TWO -LA* LB CtTCN',|Ahn HH’EL*. Fll* Hit 

Eiwiininii or jCDIhlntah r balin'. 

' . J. Ilel linger ar.d J. G. StlflfP (P*pirl.-erat .jf Cdrlh 
und Planetary Vlsnoes, RlMIrtywm l*mitute ul 

lethnslogj, CuThrldge, Hassachutem 0211'*) 

Simple eitunyioraal r-j-lalv tint foxolon liratrlc 
rjulilnq in LtiP brittle upper tr u 4t and pldAtlC fid* '*> 
the lower lithosphere hJwe been shown to accuunL for tne 
sum I denes history of war I out com Inert La I tediivntjrj 
basins and crant Ireni a I shelrei. In thl* paper us 
orssent structural e» Hence that eat on* mi In the 
continental lithosphere durlnq rifling n)' xail-jn. 
we reule- evidence that the rlltlnq pruC-Vi In -J|ir 
intracratcnlc rill hailns Is soasudic ratraer t"in 
Cuntlnuous, thit sitenilon jn.] tubs*flen:ra witnfo t p e 
rift during a tectonic phase Is generally dCCC'p'"'od Of 
uplift d"*l eras ion ot the rift flanks, thai suberosis I 
heat Input during rl It Iraq occurs over jn area ruch 
broider ttiara the rift proper snd that there rvtr he DriMd 
regional uplift he I Ore and/or Curing rlftlnq. 

To mplaln the uplllt of the flank's -luring rifting and 
tbatr poil-rlft subsidence we Invoke t-0 -wchanl jrs : 
stbcrusul thinning by eatenslsn below r*ie Hants iral 
Tilled rajor nornal laults In the crust between grqben 
and flanks. The uplift and erosion of the flanks due lo 
tilled faultl prubibly does not Hqnl f KAPtly affect 
estlnates of eitansloo frtw subsidence 4"dly9ls out 
uplift due to both LO'jrces can. In certain cases, he 
incorrectly attributed lo regions] uplift or donlny. 

We present A simplified analyst, of tbe tuO-laysr 
•xlenslonal nadel far the efo-fntory case In which 
extension 1* Instantaneous and the crust 19 thinned b/ 4 
different amount fron the lubcrestul htbosphere. We 
provide a slnple graphical nit hod of data analysis Lo 
obtain the piraratirs that deicribe thinning of the 
crust a«J lithosphere du r I n g e .tension iron the 
sublldencp history. Application of this method to th* 
Central pari of the Rattani Trough In the Intratratonlc 
Gull of Thai land shows that eitanslan and thinning of 
tha lithosphere of e rector of -2 sinew Late Eocene can 
Account for reich of th* Subildsnce history and Lhe 
present-day heat flow. Our analysis suggests Wll 
thinning of the crust In Uli ana 3s ~2H*. greater than 
thinning of tha uhble 11 thoipnsre. 

Assuming that none oF the lithosphere Is reroved Fran 
the region of extension during rifting, we shm hy 
slnple geometric saiplai LltiL a process nf ngn-unlToro 
extension implies thsi «wch greater thicknesses of 
sediment can be deposited In tha canter of a young basin 
i than in th* cats of unlfora extension or both crust and 
subcrusLtT Hthpiphere. Such an astern itmal process 
produces significant uplift of tha flanks of tna rift 
and, as a result of erosion of tne uplifted areas, tha 
affect ivs cross seetkonsf area of in* bailn can be 
Increased by ai itich as in to 291, depending en ire rat* 
or erosion, umpired to the ere* that vswld have been 
created by * process of uni form suers 1 ora. finally, wo 
l how that II may ultimately be pasilblo Lo ctrpul* 

•rosinn rates from sMsmlc cross sections of Dill ns. 
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snas ESTDUTI FOR TUB HIDHBff HOWHIH STSTOi IH JAPAN. 
Tosh to Fukaa (Dspartmemt of forth Solancos, Hsgoya 
Dntvs rally, Nagoya Ul, Japan), Eosbun Tsmsitks 

Th* Kids rang*, Cha larssat mowitaln apstsm In 
Japan, la a omtsmporary uplifting faature (oplifttmg 
r*L«-v.l-5 ss/jr), Ifo larg* carthquakba nor sat Ivs 
finite tier* bssn located Ir thin mountain range bul 
■*•11 esrthquakH occur rathsr frequently, often ae 
Hums, In lla axial portion, thalr focal sh)u1h> 
ara found to M of strike slip ty pa with the P ■»■ la 
Lks NV-SX tm WH-E8E diraallM. This dtraatlw U 
psrpsadioulsr to Um tread of the mountain ehala sad 
oouoidsa with tb* orlanUtlao or tba tectonic com- 
press loa now osim lot lntraplat* sirtuquako in most 
re glees of th.s Jspsnraa islands. Ik alaa sotaaldea 
with Um oaaVsrgsMa dlrmqtloa of lhe PeylflO plalo 
*id tba Ruraslso plat*. - The Btoguar' anomaly prof Ll* 

* cruel tha Hlds rang* suggest* op upper pruatal root' 

1 bsnaalli It. .1 Mcyamy load unwilled vllh thla 
upper arpstaL root la Mlndsttf from tba BocgUsr 
anomaly pro Fils, otUOi ia found to ba not large enough 
le so its lo Dm nrfMc lopograpUa load 
. tsosUtleaily. if any taatamlo' foPaam vkre’ramavad 
.. rran tha mouatsli) sjblss, sewhlu would wlsMs 
1 tbreugh lnmlasUn dqfursaLlu. A rnwli Is' pfasaqlad 
to oaloulata, using lhs hoove topograph Lo load and 
booysaoy load, tba atrsss d I f ftramea aria log at tha 
i Vlrtaal loata/iL ar roaasal «f tssUnls fercu. Tha 
Nsvtonlsa fluid* of uniform vlaaoalty *r« usased. ; 

• Tha cu leu Is bed sires* Th* aaloulntad atreas djrfiriHt 
ls for 1 10a tally tsosll*, about 290 bare, at tbe axial 
■■ porltoo W the Mudtata rengs. This hbr'i xenial 
, tdnsLaa Ipsat be orsrapma teuton leek l y to ensure the • 

! meaatsla uplifting snd, UM Mrlkqaslc a Mourraaaa. V* 
•alias t that lh* Nlfla range is now. upllfung bjr 
. boclxoataL eoapnsalbn of plat* Laotoaia origin with 
abopfaAsLra atrqia ah lout of tha ordar-of 3M bars. 

. Daring uplift ing,. tha mouatala ayatam oaaab to' main- ■ 
tain, its uppor ordatal eoaftguratlon na tbo eoo tn a 
fairly oloaa sutd of mlntnsd atreus aiff*rer»oe, 
{8*lanlolty , Pooal moeOanLam, graft tf, mouattlo hulLj- 
tog, ‘iMtooio alraaa). . * 
toqtOoloaa Paper' ItkOflfi 



